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THE SMITHSONIAN INSTITUTION. * 

FINANCES. 

THe permanent funds of the Institution 

are as follows : 

Bequest of Smithson, 1846.......... $515, 169.00 

Residuary legacy of Smithson, 1867.. 26,210.63 

Deposits from savings of income, 1867 108,620.37 
Bequest of James Hamil- 

GO, Bits +a ncdeveswocss $1,000.00 

Accumulated interest on 

Hamilton fund, 1895. ... 1,000.00 
2,000.00 

Bequest of Simeon Habel, 1880. ..... 500.00 

Deposits from proceeds of sale of 
CE Mh <cntnunatisdtieeee cane 51,500.00 

Gift of Thomas G. Hodgkins, 1891... 200,000.00 

Portion of residuary legacy, T. G. 
Hodgkins, 1894... 8,000.00 “see eee een eee 

Total permanent fund........ . 912,000.00 

The appropriations made by Congress for 

the fiscal year 1899 were as follows: 

International Exchanges, Smithsonian 

Institution, 1800..,. . ......:.. . $21,000 

American Ethnology, Smithsonian In- 

eiioutiam, BGGD <icccccccccocsess 50,000 

Astrophysical Observatory, Smithsonian 

I, SE os otis a ced 6 daleces 10,000 

National Museum, Smithsonian Institu- 

tion, 1899: 

Furniture and fixtures............ 35,000 

Heating and lighting............. 14,000 

*From the report of S. P. Langley, Secretary of 

the Smithsonian Institution, for the year ending June 

30, 1898. 
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Preservation of collections ........ 165,000 

,  sPeerererrorer errirer: . 500 

GRESETOED oo ccccccescce “rere, 10,000 

weds dwete en 60 eben 6eus seeks 2,000 

Rent of workshops............ weee 4,500 

Building repairs............. coos |6=—,D 

Purchase of library of the late G. 

Brown Goode...........+. ow eee 

National Zoological Park, 1899.......... 65, 000 

HAMILTON FUND, 

The original amount of $1,000, the be- 

quest of Mr. James Hamilton, of Pennsyl- 

vania, received by the Institution in 1874, 

was increased in 1895 to $2,000 by the 

addition of accumulated interest under 

authority given by the Regents in their 

meeting of January 23, 1895, the sum of 

$150 expended from the income of fund in 

1876 for explorations having been re- 

funded. The present income, together 

with interest accumulated since 1895, seems 

to warrant some definite application of the 

interest on the bequest, and I am now con- 

sidering a plan of lectureships in accord- 

ance with the testator’s purpose. 

AVERY FUND. 

Concerning the Avery fund I have to re- 

port that by a decision of the Supreme 

Court of the United States the Institution 

has obtained a clear title to the property 

on Capitol Hill claimed by the heirs of 

Mrs. Avery. 

It may be recalled that the testator, 

while leaving his property absolutely at the 

disposal of the Regents, expressed a wish 

that it might be made useful in promoting 

researches on the Ether, after certain math- 

matical and phonetie publications and cer- 

tain researches connected with a special 

form of telescope have been made. The 

moneys received from the estate are as yet 

too small to carry out any part of this pur- 

pose but the last. 

BUILDINGS. 

No alterations were made in the Smith- 

[N.S. Vou. IX. No. 215, 

sonian Building during the year except such 

slight repairs as seemed necessary to keep 

it in good condition. The space in the rear 

of the building, however, which for a num- 

ber of years had been occupied by unsightly 

and dangerous storage sheds and workshops, 

has been cleared of these and graded into a 

lawn, thus greatly improving the surround- 

ings. 

In the park south of the building, and at 

a distance sufficient to prevent annoyance, 

there has been erected a temporary wooden 

building of two stories for the use of the 

taxidermists and for other purposes. 

The investigations being prosecuted in 

the Astrophysical Observatory requiring 

more space than is available in the old struc- 

ture, plans have been approved and some 

progress made toward the erection of some 

very simple additions authorized by Con- 

gress at its last session by a clause permit- 

ting the expenditure for this purpose of an 

unexpended bakance. 

Four additional galleries have been 

erected in the Museum building, three for 

exhibition purposes and one to serve as an 

increase for the quarters for the Library, 

thus adding 6,650 square feet to the floor 

space of the Museum, 6,040 square feet of 

which is available research for exhibition 

purposes. 

The promotion of original research has 

always been one of the principal functions 

of the Institution. Investigations in the 

anthropological, biological and geological 

divisions of science have been extensively 

earried on through the departments of the 

National Museum, and in the Bureau of 

American Ethnology there have also been 

special inquiries into Indian customs and 

languages. These lines of research being 

well represented by its bureaus, it has re- 

mained for the Institution proper to devote 

its energies more especially to some of the 

physical sciences. 

The Secretary himself has carried on re- 
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searches in the solar spectrum, which, by 

the active assistance of the aid in charge, 

have produced results now shortly to be 

published. They are believed to be im- 

portant and are referred to in another por- 

tion of this report. 

The Secretary has not wholly discon- 

tinued the studies which he has made in 

regard to aerodromic experiments, and it is 

perhaps not improper that he should state 

that these have attracted the attention of 

other departments so far that during the 

war with Spain a commission was directed 

by the Secretaries of War and the Navy to 

inquire into them with a view of their pos- 

sible utility in war. This is not the place 

to state the results of these inquiries. 

The Secretary desires to repeat, however, 

that his time is almost solely given to ad- 

ministrative work, and that what he has 

been able to do in these directions has been 

done largely in hours which he might con- 

sider his own. 

HODGKINS FUND. 

Although the Hodgkins fund competi- 

tion announced by the Institution in the 

widely distributed circular of March 31, 

1893, was definitely closed so long ago as 

December 31, 1894, a very general interest 

is still expressed in the subject, and spe- 

cialists in our’own and other countries 

not infrequently forward copies of their 

original published memoirs as contributions 

to the Hodgkins fund library of the Insti- 

tution. 

Frequent applications for grants are re- 

ceived, and, notwithstanding the fact that 

the limitations on the use of the fund do 

not permit it to be employed for the sup- 

port of an investigation, unless under the 

exceptional conditions of the first published 

announcement, it has still been found prac- 

ticable to approve several awards during 

the past year. 

As noted in my last report, in July, 1897, 
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an additional grant of $400 was made 

to Mr. A. Lawrence Rotch, of the Blue 

Hill Meteorological Observatory, Readville, 

Mass., and in the following October a fur- 

ther grant of $250 was approved to Mr. 

Rotch. These sums are to be devoted to 

experiments with automatic kites, for de- 

termining, by means of self-recording in- 

struments, meteorological data in atmos- 

pheric strata inaccessible except by some 

mechanical method of exploring the atmos- 

phere, and it will be of possible interest to 

the Board to learn that during the past 

year, and (to slightly anticipate), shortly 

after its close, experiments of remarkable 

success and interest have been made by 

Mr. Rotch, and, among others, that kites 

have been flown to the unprecedented height 

of 11,086 feet above the station, carrying 

up with them meteorological instruments 

which recorded the height, the pressure of 

the wind, the dew point, and other facts of 

interest at these great altitudes. 

Those who remember the situation at 

Blue Hill, one of the highest landmarks on 

the Atlantic coast north of the southern 

shores of the Gulf, and the aspect of the 

hills, blue with the distance from which 

they take their name, may be struck by the 

certainly notable fact that in these experi- 

ments the kites sent up from Blue Hill, and 

held there at the station, were occasionally 

directly over the distant ocean. 

November 1, 1897, a grant of $500 was 

made to Professor William Hallock, of 

Columbia University, New York City, for 

an investigation having for its object the 

complete analysis of a particle of air under 

the influence of articulate sounds, thus 

contributing a study of the atmosphere in 

one of its most important functions, that of 

a conveyer of speech. 

In February, 1898, a final grant of $250 

was made to Drs. Lummer and Pringsheim, 

of the Physical Institute of the University 

of Berlin. The investigation begun by 
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them, in 1893, to determine the ratio of the 

specific heats, at constant pressure and 

volume, for air, oxygen, carbon dioxide and 

hydrogen has now so far progressed that 

the memoir submitted by Drs. Lummer 

and Pringsheim, noting the results already 

attained by them, has been published by 

the Institution in the Smithsonian Contri- 

butions to Knowledge. 

A German edition of this original me- 

moir, with the consent of the Institution, 

is to be published by the authors, and it is 

understood that, if found desirable, their 

researches will be further prosecuted under 

the direction of the Physikalisch-Tech- 

nische Reichsanstalt, of Berlin, Professor 

Dr. Kohlrausch, the President, having 

courteously signified the readiness of that 

institution to furnish the means necessary 

for the purpose. 

In February, 1898, an additional grant 

was made to Mr. E. C. C. Baly, of Uni- 

versity College, London, to enable him to 

continue his research upon the decomposi- 

tion of the atmosphere by electricity and 

upon the ozonizing of mercury. The report 

of Mr. Baly stating the result of these inves- 

tigations is now awaited by the Institution. 

A grant of $250 to Professor Arthur G. 

Webster, of Clark University, Worcester, 

Mass., was approved in May, 1898, for the 

continuation of a research on the properties 

of air in connection with the propagation of 

sound, special effort being directed to the 

securing of data relating to the influence of 

the viscosity of air on expiring or vanishing 

sounds. An instrument devised by Profes- 

sor Webster for use in this investigation 

gives the physical measure of sound, not 

only when constant, but when rapidly vary- 

ing. It is expected that this research will 

furnish results of high practical value in 

connection with the question of the acou- 

stics of auditoriums, and will contribute 

information upon points that have not 

heretofore been satisfactorily investigated. 

(N.S. Von. IX. No. 215. 

A paper embodying the results of the in- 

teresting research, described in the Secre- 

tary’s report for 1894, primarily conducted 

under a grant from the Hodgkins fund to 

Dr. J. 8. Billings and Dr. S. Weir Mitchell, 

and continued, under their supervision, by 

Dr. D. H. Bergey, of the Laboratory of 

Hygiene, University of Pennsylvania, has 

been published in the Smithsonian Miscel- 

laneous Collections. 

NAPLES TABLE. 

Among the applications for the occu- 

pancy of the Smithsonian seat at the Na- 

ples table during the years 1897-98, the 

following have been favorably acted upon: 

Dr. Bradley M. Martin, of the University 

of Chicago, whose work has been chiefly in 

the field of the alge, and who has pub- 

lished several papers detailing his re- 

searches, was appointed for November, 

1897, his period at Naples to be supple- 

mented by additional investigation in the 

laboratory of Dr. Strasburger, of the Uni- 

versity at Bonn. 

Dr. H. W. Conn, of the department of 

biology, Wesleyan University, received the 

appointment for six weeks early in the year 

1898 ; Dr. Dohrn, the Superintendent of the 

station, kindly arranging for his accommo- 

dation, although the Smithsonian table was 

occupied at that time. The fact that Dr. 

Dohrn finds himself not only willing, but 

able, to provide for two or, as in this case, 

even three students at the Smithsonian 

table during the same period is a courtesy 

much appreciated by the Institution. 

Dr. D. M. Mottier, of the State Univer- 

sity of Indiana, who wished to supplement 

his investigations at Bonn and Leipzig by 

some weeks at Naples, was appointed for 

the months of March and April, 1898. 

Dr. W. T. Swingle, of the United States 

Department of Agriculture, now honorary 

custodian of algze in the United States Na- 

tional Museum, occupied the Smithsonian 
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seat at Naples for an additional month dur- 

ing the spring of 1898. 

Dr. J. H. Gerould, of Dartmouth College, 

who prosecuted his investigations in the 

laboratory of Professor De Lacaze-Du- 

thiers, at Roscoff, Finisterre, France, dur- 

ing the summer, was appointed to the 

Smithsonian table at Naples for the month 

of November, 1898. 

EXPLOKATIONS, 

In the plan of organization of the Insti- 

tution, among examples of objects for 

which appropriations may be made, are 

cited : 

Explorations in descriptive natural history and 

geological, magnetical and topographical surveys to 

collect materials for the formation of a Physical Atlas 

of the United States. 

Ethnological researches, particularly with refer- 

ence to the different men in North America ; also ex- 

plorations and accurate surveys of the mounds and 

other remains of the ancient people of our country.* 

The first grant made by the Institution 

for scientific exploration and field research 

was in 1848 to Spencer F. Baird, of Car- 

lisle, for exploration of the bone caves and 

the local natural history of southeastern 

Pennsylvania; and during the half century 

that has elapsed since the grant to that 

eminent man, who afterwards became the 

Secretary of the Institution, every possible 

encouragement and support has been given 

to natural history and ethnological ex- 

plorations in America and throughout the 

world. The income of the Institution has 

not permitted the expenditure of large 

sums for this purpose, but valuable advice 

and instructions have been freely given to 

explorers connected with Government and 

private expeditions, and agents of the In- 

stitution have in very many cases partici- 

pated in these explorations. In _ recent 

years a vast amount of such work has been 

carried on by the bureaus under direction 

of the Institution, a work made possible by 

*Smithsonian Report, 1846, pp. 6. 7. 
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Congressional appropriations for this pur- 

pose. 

As soon as there seemed a possibility of 

acquiring new territories as a result of the 

present Spanish-American war I began > 

formulating plans for exploring the possible 

new regions, and in my next estimates to 

be sent to Congress I expect to ask defi- 

nitely for appropriations under which ex- 

ploring parties may be sent to them. 

It is hardly necessary to recall the last- 

ing impression that the French Govern- 

ment made throught the researches of the 

corps of savants sent along with the expe- 

dition to Egypt. It would seem incumbent 

upon this Government, not only from prac- 

tical economic purposes, but as a contri- 

bution to the general intelligence of man- 

kind, to institute scientific inquiry as to 

the natural history, geology, geography, 

ethnology, archzology and scientific utili- 

ties of any new possessions it may acquire. 

These inquiries should be made coherently 

and without clashing on the part of the 

various Government interests involved. 

During the present year investigations 

among the American Indians have been 

conducted by the Bureau of Ethnology, 

and several collaborators of the Institution 

have made natural history explorations. 

PUBLICATIONS. 

Secretary Henry said: ‘It is chiefly by 

the publications of the Institution that its 

fame is to be spread through the world, 

and the monument most befitting the name 

of Smithson erected tohis memory.’”’ From 

the beginning of the Institution a consid- 

erable portion of its annual income has 

been expended in publishing the Smith- 

sonian Contributions to Knowledge and 

the Smithsonian Miscellaneous Collections. 

Through these series, supplemented by the 

Annual Reports printed at the direct ex- 

pense of the Government, and the publica- 

tions of the National Museum, the Bureau 
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of Ethnology and the American Histor- 

ical Association, issued under the direc- 

tion of the Institution, nearly all branches o 

human knowledge are represented in the 

works published during the last fifty years, 

which form a library of nearly 250 volumes, 

besides several hundred pamphlet reprints 

of the memoirs and articles contained in 

the serial volumes. 

Contributions to Knowledge. —One new mem- 

oir of this series was unpublished during the 

year, the result of the investigations by 

Drs. Lummer and Pringsheim, of Charlot- 

tenburg, Germany, on the ratio of the 

specific heats at constant pressure and at 

constant volume of air, oxygen, carbon 

dioxide and hydrogen. This research was 

aided by a grant from the Hodgkins fund 

of the Smithsonian Institution. After a 

period of notable advance the kinetic 

theory of gases seems to have fallen into 

temporary abeyance, possibly from a funda- 

mentally imperfect understanding of their 

behavior. Progress in the knowledge of 

this fundamental nature of gases may rea- 

sonably be looked for from interpretative 

researches on their thermal capacity, and 

this paper may be considered as a step in 

this direction. Aside from its exceptional 

portance in thermodynamics, the heat ratio 

is of interest as affording a clue to the char- 

acter of the molecule, and Drs. Lummer and 

Pringsheim, using a new method, appear to 

have for the first time reached coincident 

results on the incoercible gases examined. 

The original edition of the Secretary’s 

memoir on ‘The Internal Work of the 

Wind,’ published in 1893, having become 

exhausted, some additional copies have 

been printed from the stereotype plates, in 

which a few minor changes have been made. 

The Secretary now has in preparation for 

this series a review of his investigations in 

aerodynamics, and in particular of experi- 

ments in developing the principles and 

methods of mechanical flight. 

SCIENCE. (N.S. Von. IX. No. 215, 

Miscellaneous Collections.—In this series 

five works have been published since my 

last report. These are a Catalogue of 

Scientific and Technical Periodicals, by Dr. 

H. C. Bolton; Catalogue of Pacific Coast 

Earthquakes, by Professor E. 8. Holden ; 

Review and Bibliography of Metallic Car- 

bides, by Professor J. A. Mathews; Bibli- 

ography of Metals of the Platinum Group, 

by Professor J. L. Howe, and a report by 

Dr. D. H. Bergey on the results of experi- 

ments to determine whether impure atmos- 

phere produces a detrimental influence upon 

the animal organism as shown in greater 

susceptibility to certain diseases. 

There have been also reprinted from the 

stereotype plates new editions of the Smith- 

sonian Meteorological, Geographical and 

Physical Tables. A Supplement to the 

Bibliography of Chemistry, by Dr. H. C. 

Bolton, containing about 4,000 additional 

titles, is in hand, and about half of the 

volume had been printed at the close of the 

year. 

Smithsonian Reports. —The annual reports 

of the Institution for the year 1896 and 

1897 had not been issued at the close of the 

fiscal year, although the volume for 1896 

was in the Government bindery and press- 

work was in progress on the report for 

1897, their completion having been delayed 

by the imperative need of supplying docu- 

ments required by Congress for the military 

departments by reason of the Spanish- 

American war. 

National Museum Publications.—In addi- 

tion to the Museum volume of the Smith- 

sonian report, two series of publications are 

issued directly by the Museum, the Pro- 

ceedings and the Bulletin. Of the first 

series Volume XIX. was completed in 

bound form, the separate papers having 

previously been isssued as pamphlets, and 

seventeen papers comprising Volume XX. 

were distributed in pamphlet form during 

the year. A pamphlet containing instruc- 
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tions for collecting scale insects was pub- 

lished as Part L. of Bulletin 39, and a cir- 

cular was issued relating to the collection 

and preservation of the bones and teeth of 

the Mastodon and Mammoth. 

Bureau of Ethnology reports —The seven- 

teenth report of the Bureau of Ethnology, 

for the year ending June 30, 1896, was 

sent to the Public Printer on July 6, 1897, 

and proof reading was completed before 

June 30, 1898, but actual presswork has 

not begun. The eighteenth report is also 

in the printers’ hands, but no progress has 

been made beyond the revision of some first 

proofs. 

Astrophysical Observatory publications. 

There has been prepared and is now ready 

for publication a full report on the results 

of the researches carried on in the Astro- 

physical Observatory since its establish- 

ment and this work will probably be printed 

in quarto form during the next fiscal year, 

the cost of the publication being charged to 

the appropriation for the Observatory under 

authority of Congress. 

LIBRARY. 

The number of accessions to the library 

has been greater than at any time hereto- 

fore, the total entries of volumes, parts of 

volumes, pamphlets and charts reaching 

40,715, an increase of nearly 5,000 over the 

previous year. The greater part of this 

has been sent to the Library of Congress to 

be placed with the Smithsonian deposit. 

The Museum library shows a greatly in- 

creased use over last year. The limited 

quarters assigned for library purposes in 

the Museum are so greatly crowded that it 

has become necessary to provide additional 

book room, for which purpose a gallery 

directly adjoining the library has been 

erected and fitted with shelves, where space 

is provided for 18,000 volumes. This is 

rendered necessary by the purchase for 

the Museum, by Congressional appro- 
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priation, of the scientific library of the 

late Dr. G. Brown Goode. The _ In- 

stitution is especially fortunate in being 

able to obtain this library and the Museum 

now has the benefit of possessing the collec- 

tions of books both of Professor Baird and 

Dr. Goode. 

THE AGRICULTURAL EXPERIMENT 

STA TIONS.* 

Tuis is the fourth annual report on the 

work and expenditures of the agricultural 

experiment stations in the United States, 

made by the Director of the Office of Ex- 

periment Stations, under instructions from 

the Secretary of Agriculture. As hereto- 

fore, the report is based on three sources of 

information, viz, the annual financial state- 

ments of the stations, rendered on the 

schedules prescribed by the Secretary of 

Agriculture, in accordance with the Act of 

Congress ; the printed reports and bulletins 

of the stations, and the reports of personal 

examinations of the work and expenditures 

of the stations made during the past year 

by the Director, Assistant Director and 

one other expert officer of the Office of Ex- 

periment Stations. The stations in all the 

States and Territories were visited since 

the previous report was transmitted to 

Congress. 

During the past year the stations have, 

as a rule, steadily pursued their investiga- 

tions. There have been a smaller number 

of changes in the workers; the general man- 

agement has been less subject to radical 

and unwise changes ; much useful work has 

been accomplished, and the facilities for in- 

vestigations have been increased. 

RELATIONS OF COLLEGES AND STATIONS, 

There has been much activity during the 

past year in the developing and strength- 

ening of courses of instruction in agricul- 

* From Report to Congress on Work and Expendi- 

tures of Agricultural Experiment Stations for 189. 
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ture in the land-grant colleges with which 

the stations are connected. This has been 

to the advantage of the stations in a num- 

ber of ways. The buildings and equipment 

of the colleges have been materially in- 

creased, and this has given the stations 

better facilities for their work. The in- 

struction in agriculture has been specialized, 

which has necessitated the employment of 

a larger number of well-trained officers, 

many of whom have devoted a portion of 

their time to station work. The governing 

boards and general officers of the colleges 

are coming to see more clearly the real sig- 

nificance and importance of experiment 

station work. They have, therefore, been 

more willing to make proper arrangements 

for the efficient conduct of this work and 

to pursue a more liberal policy toward the 

stations. In a number of instances there 

has been a more definite separation of the 

operations on the farms and in the barns, 

creameries, laboratories, ete., so that a 

definite place has been made for original 

investigations in agriculture, and these 

have been clearly differentiated from the 

work and facilities connected with instruc- 

tion. It is coming also to be more clearly 

seen that care must be taken lest the rou- 

tine duties connected with instruction shall 

so exhaust the energies of the officer em- 

ployed in both college and station that he 

will not be able to devote his best energies 

to the more difficult task of originating and 

conducting successful investigations in ag- 

ricultural science. The outlook is, there- 

fore, more hopeful for the building up, in 

connection with these institutions, of strong 

departments of original investigation on 

behalf of agriculture, which shall not only 

accomplish great good by the practical re- 

sults of the investigations disseminated 

among the farmers, but shall also materially 

aid in the proper development of courses of 

instruction in agriculture in the land-grant 

institutions. 
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THE ORIGINAL INVESTIGATIONS OF THE 

STATIONS. 

The year past has shown considerable 

progress in the importance and thorough- 

ness of the original investigations pursued 

at our stations. The number of officers 

competent to undertake such investigations 

has been increased. There has been greater 

specialization of the work assigned to these 

officers. There have also been encouraging 

indications that cooperation between the 

officers engaged in different lines of inves- 

tigation is being more efficiently secured. 

More attention is being given to the con- 

sideration of problems which affect in a 

general way important agricultural inter- 

ests in the several States or are of funda- 

mental importance in different branches of 

agriculture wherever pursued. It is be- 

coming more clear that it is much better 

for an individual station to undertake 

thorough original investigations in a few 

lines and hold steadily to these until defi- 

nite results are secured than to scatter the 

work among a variety of small operations. 

If a station can make itself preeminent for 

original work in even one or two lines it 

gains strength in its own State and else- 

where which it could get in no other way ; 

and now, that general information regarding 

the work of all the stations is more widely 

disseminated, there is less reason why any 

one station should attempt very many lines 

of work. The success of those stations 

which have devoted themselves most largely 

to original investigations has, without 

doubt, been a powerful factor in stimulating 

the general adoption of sucha pelicy. ‘The 

wisdom of the framers of the Hatch Act in 

limiting the work of the stations organized 

under that act to original and scientific in- 

vestigations which shall either attack ag- 

ricultural problems in a new way or have 

reference to the application of ascertained 

facts or principles to particular or local 

phases of these problems is more and more 
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apparent. Every dollar of the fund thus 

given from the National Treasury is needed 

for thorough original investigations on be- 

half of the vast and varied interests of ag- 

riculture in this country and the dissemi- 

nation of the results of such investigations. 

The more strictly this fund is applied to 

these purposes the more rapid development 

will our agriculture have along the lines of 

permanent success, 

DEMONSTRATION EXPERIMENTS. 

As the work of the stations develops it is 

seen that more adequate provision should 

be made for the application of the results 

obtained by the stations in actual practice 

in different localities, in order that the best 

methods of local application of these results 

may be worked out, and that the farmers 

may be taught how to make the best use of 

the work of the stations. It is in this direc- 

tion that there is the greatest need for a 

generous policy on the part of the States 

toward the stations. By supplementing the 

Hatch fund for work of this kind the States 

in a number of cases have greatly hastened 

the direct application of the results of orig- 

inal investigations to actual farm practice, 

and have done much toward arousing the 

farmers to a keener sense of the practical 

value of station work. With the aid of 

funds furnished by the States and by this De- 

partment thousands of the more simple ex- 

periments in the growing of different crops, 

such as sugar beets, and the use of fertil- 

izers, have been made by farmers in differ- 

ent parts of the country. It is much to be 

hoped that the States will more fully take 

up this work, and thatit will be more thor- 

oughly organized, as is being done, for ex- 

ample, in the State of New York, where 

special appropriations have been made for 

experiments of this character under the di- 

rection of the stations. A great deal of the 

work of the testing of varieties of agricul- 

tural and horticultural plants, to be of any 
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practical value, needs to be carried on in a 

number of different localities in each State, 

and this can probably be most economically 

and efliciently done with the cooperation of 

intelligent practical farmers and _ horticul- 

turists. While cooperative experiments 

may often be of value in connection with 

original investigations, they will most often 

be of use in determining the extent to which 

the results of such investigations may be 

applied in actual practice. 

DISSEMINATION OF INFORMATION, 

The Hatch Act expressly provides that a 

portion of the funds granted the stations by 

the United States shall be expended for 

printing and distributing reports and bul- 

letins, but limits the scope of the informa- 

tion to be thus published to the ‘ results’ of 

their investigations. The act further grants 

the stations the franking privilege for the 

distribution of their publications. Circum- 

stances have compelled the stations to go 

far beyond the limit set by the Act of Con- 

gress as regards the character of the infor- 

mation which they have disseminated. A 

number of causes have contributed to make 

a very heavy demand upon the stations for 

information regarding every detail of farm 

theory and practice. The successful issue 

of many of the investigations of the stations 

has been a very important factor in creating 

this demand. There has also been the ne- 

cessity of giving the farmers preliminary 

information along the line of many investi- 

gations, in order that they might clearly 

understand the practical application of the 

results which the had 

But beyond this there has been 

new stations ob- 

tained. 

during the last decade a remarkable awak- 

ening of our farmers to the desirability of 

having more definite information regarding 

all matters connected with their business. 

The result has been that the stations and 

this Department have been led to publish a 

vast amount of information, both old and 
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new, which has been freely distributed to 

farmers in every county of the Union. 

Nothing like it has ever been seen before. 

No country has ever before attempted so 

systematic and thorough a distribution of 

information to its agricultural population, 

and no masses of farmers have ever so 

eagerly sought for information as have our 

own within the past few years; and not 

only has the free information furnished by 

the stations and the Department been 

eagerly sought for, but this period has also 

been remarkable for the amount of accurate 

information distributed to the farmers 

through the agricultural press and other 

newspapers and the number of good books 

on farming which have been published. 

Besides this, the agricultural societies, 

granges, farmers’ institutes, and other as- 

sociations have been more active than ever 

before in discussing the problems of agri- 

culture and in securing the services of ex- 

perts and successful practical men to lay 

before them the fruits of science and expe- 

rience for the more successful conduct of 

the art of agriculture. Such an intellec- 

tual awakening must have most important 

results, and there is every indication that 

it will go on increasing in volume and force 

until it has thoroughly permeated the entire 

agricultural population of the country. 

To secure the best results such a move- 

ment needs the wisest leadership to guide 

its aspirations in the best directions. For- 

tunately the facilities for agricultural edu- 

cation of a high order have been greatly 

increased within a few years, and there is 

to-day a much larger number of 

trained men who are competent to give the 

farmers the information which they demand 

than was the case ten years ago. What is 

especially needed now is the more thorough 

organization of the agencies for the diffu- 

sion of information among the farmers. 

Thus far the officers of our agricultural col- 

leges and experiment stations have had to 

well. 
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bear the heaviest portion of this burden, 

and it is much to be wondered at that they 

have so well discharged the great variety 

of duties imposed upon them ; but the time 

has come when there must be a specializa- 

tion of work in thisas in other directions if 

we are to have the most efficient agencies 

for the securing as well as for the dissemi- 

nating of agricultural information. 

Everybody now admits that much may 

be done to advance agriculture by scientific 

investigations, but the absorbing character 

of this work, if it is to be well done, is not 

as yet thoroughly appreciated. The dis- 

covery of new truth is the chief function of 

our experiment stations, but the amount of 

new truth which they will discover will be 

very largely determined by the extent to 

which the investigators are left to pursue 

their investigations without interruption. 

The same is true regarding the teacher in 

our agricultural colleges. He must have 

time to keep pace with the increasing vol- 

ume of new information which is being 

published, and be able to give his best ener- 

gies to the planning of courses of study, 

and come before his pupils with an active 

mind, in order that he may not only im- 

part knowledge to them, but may inspire 

them with something of his own enthusiasm 

regarding the subjects which he teaches. 

The writer of popular bulletins and books 

for farmers must not only have ample 

knowledge, but he must have had time to 

acquire the most complete sympathy with 

his readers and a style of composition 

which is confessedly the most diflicult to 

attain. The farmers’ institute worker 

should not only have wide familiarity with 

the science and practice of agriculture, but 

he should also have a ready wit and the 

fine art of putting things in a clear light 

and changing his point of view according to 

his audience, which can only come through 

natural aptitude combined with much ex- 

perience in public asking. Many of our 
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best investigators and teachers have a won- 

derful versatility, so that they succeed pretty 

well in a number of different lines of work, 

hut after all there is some one direction in 

which they excel, and one or the other 

feature of their work is almost sure to suffer 

if they attempt a great variety of perform- 

ances. We must in the future leave the 

investigators more fully to their investiga- 

ting, the teachers to their teaching, the 

writers of agricultural publications to their 

writing, and the farmers’ institute workers 

to their speaking. 

Already the movement in this direction 

has begun. In our colleges changes are be- 

ing made by which the experiment station 

offices are given more time for their inves- 

tigations, and additional teachers are being 

employed. One of our stations has recently 

employed an officer whose chief business it 

is to edit the station publications and pre- 

pare popular bulletins for the farmers. At 

another institution the superintendent of 

farmers’ institutes is a separate officer, and 

in a few States a corps of institute workers, 

exclusive of the college and station officers, 

has been organized. This movement should 

be encouraged, and the governing boards 

should see to it that the officers of stations 

are protected against unreasonable de- 

mands on their time, which would take 

them away from the planning and con- 

ducting of thorough original investiga- 

tions. 

We do not urge this because we wish to 

limit the disseminatian of compiled infor- 

mation to our farmers. We fully recog- 

nize the importance of this, and we would 

have the States and the National Govern- 

ment make ample provision for compiling 

and publishing all the information which 

our farmers ought to have. But we would 

insist more strongly than ever that original 

investigations by our experiment stations 

should be made more thorough and in- 

creased in number, in order that the stream 
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of new information may increase in purity 

and volume with every year. 

LIBERALITY OF THE STATES. 

One of the most encouraging things con- 

nected with the progress of our experiment 

stations has been the disposition of the 

State Legislatures to deal more liberally 

with them as the importance of their 

work has become more apparent. This 

liberality has manifested itself in a number 

of ways. There have been large grants of 

money directly for experiment-station pur- 

poses. In the erection of buildings for the 

colleges provision has often been made for 

increasing the facilities for experiment-sta- 

tion work. The printing of station publi- 

cations is regularly done in a number of 

States at the public expense. The laws re- 

lating to inspection of agricultural com- 

modities have been so framed that a con- 

siderable revenue has accrued to the sta- 

tions for purposes of investigation. The 

increased means thus acquired have en- 

abled the stations in a number of States to 

push their work far beyond what could 

have been accomplished with the Hatch 

fund alone. In comparing the work of dif- 

ferent stations this factor should always be 

taken into account, and communities in 

which a more narrow policy has been pur- 

sued must not expect that their stations 

will be able to do as much for their agricul- 

ture as is accomplished by stations receiv- 

ing more liberal treatment. 

We believe that under our American sys- 

tem nothing can be more promotive of the 

highest interests of the stations than that 

the States should take a just pride in 

strengthening and developing their opera- 

tions, and thus prove to the world that 

scientific institutions based upon the sup- 

port of the people can be made as strong and 

efficient as those which are directly main- 

tained under the centralized authority of 

the General Government. 
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POLITICAL INTERFERENCE AND THE INJURY 

TO SOME STATIONS THEREBY. 

While as a rule our stations have been 

free from the baneful influence of the intro- 

duction of political considerations into their 

management, there are still some States and 

Territories in which politics have been a 

disturbing element in the affairs of the sta- 

tions during the past year. This has re- 

sulted in unreasonable changes in the mem- 

bership of the governing boards, the re- 

moval of efficient officers without cause or 

on inconsequential pretexts, and, in a few 

cases, in the appointment of notoriously in- 

competent men as station officers. This 

Department has consistently held that 

where such an unsettled state of affairs ex- 

ists the real objects of the Hatch Act can 

not be attained, since these involve, first of 

all, a corps of competent specialists working 

under a well-defined policy, outlined to 

cover a series of years of interrupted inves- 

tigation, and having an assuranee that their 

work will be judged on its merits. It was 

not hesitated to protest against the action 

of governing boards wherever there was a 

plain case of violation of the proper princi- 

ples of station management. The communi- 

ties which permit such things, of course, reap 

their reward in the weakness or inefficiency 

of the operations of the stations. The rem- 

edy lies very largely with the people, and 

every effort should be made to form intelli- 

gent public sentiment on this subject. 

AGRICULTURAL INVESTIGATIONS IN ALASKA, 

For the past two years Congress has in- 

cluded in the appropriation for agricultural 

experiment stations an item for investiga- 

tions regarding the agricultural capabilities 

of Alaska, with the special object of deter- 

mining the desirability and feasibility of 

establishing agricultural experiment sta- 

tions in that Territory. With the first year’s 

appropriation a preliminary agricultural 

and botanical survey of Alaska was made, a 
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report on which was transmitted to Con- 

gress. The results of this reconnoissance 

were so encouraging that the appropriation 

for this work was doubled, and during the 

present year not only has the survey been 

continued, but reservations of land have 

been made at Sitka, Kadiak and Kenai in 

Cook Inlet, and some successful experi- 

ments in growing and maturing barley, 

oats, flax, potatoes and other vegetables 

have been made, and excellent clover and 

grasses have been grown under cultivation. 

The detailed report of this work will soon 

be transmitted to Congress, and it is hoped 

that hereafter Alaska will receive at least 

the same financial support for experiments 

in agriculture as is given to the other por- 

tions of the United States by the National 

Government. 

EXPERIMENT STATION IN HAWAII. 

The Hawaiian Islands having been an- 

nexed to the United States, the question of 

the development of their agriculture through 

experimental inquiries, conducted on the 

same plan as in other parts of the United 

States, has become an important one. It 

seems proper, therefore, in this connection 

to call attention to the fact that an experi- 

ment station has been in successful opera- 

tion at Honolulu since 1895. This station 

is under the direction of the Hawaiian 

Sugar Planters’ Association, which supplies 

the funds for its maintenance. The Direc- 

tor and Chief Chemist is Dr. Walter Max- 

well, formerly an assistant in the Division 

of Chemistry in this Department, and later 

one of the chemists of the Louisiana Exper- 

iment Stations. The other members of the 

staff are two chemists and a field assistant. 

This station has studied especially the 

problems relating to the culture of sugar 

cane and the manufacture of cane sugar, 

but there have also been experiments with 

fertilizers, and a comprehensive investiga- 

tion of the soils of the Islands. The results 
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of the station’s work have been published 

in the Hawaiian Planters’ Monthly, and in 

bulletin form. The station has been ably 

directed, and its work has been systematic- 

ally and successfully pursued. 

THE OFFICE OF EXPERIMENT STATIONS. 

Besides the work done in the supervision 

of expenditures of the stations and in con- 

ferences and correspondence with station 

officers, this office has continued to collect 

and disseminate information regarding the 

progress of agricultural investigations 

throughout the world. Not only has this 

feature of its work been made more 

thorough, as regards the review of the 

literature of agricultural science for the 

benefit of our station workers, but the 

preparation of popular résumés of station 

work has been more systematically pur- 

sued. A series of such publications, de- 

nominated Experiment-Station Work, has 

been begun in connection with the Farmers’ 

Bulletins issued by the Department. 

During the year the office issued about 

43 documents, aggregating 2,920 pages. 

These include 13 numbers of the Experi- 

ment Station Record, with detailed index, 

12 bulletins, 7 Farmers’ Bulletins (includ- 

ing 4 numbers of the subseries entitled 

‘Experiment Station Work’), 1 cireular, 4 

articles for the Year Book of the Depart- 

ment, the annual report of the Director, a 

report to Congress on the work and ex- 

penditures of the experiment stations, and 

4 special articles published as separates. 

The ninth volume of the Experiment 

Station Record comprises 1,214 pages, and 

contains abstracts of 317 bulletins and 56 

annual reports of 53 experiment stations in 

the United States, 201 publications of the 

Department of Agriculture, and 842 reports 

of foreign investigations. The total num- 

ber of pages in these publications is 56,569. 

The total number of articles abstracted is 

1,810, classified as follows: Chemistry, 
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121; botany, 86; fermentation and bac 

teriology, 28; zoology, 31; meteorology, 

57; water and soils, 72; fertilizers, 85; 

field crops, 153; horticulture, 138; fores- 

try, 16; seeds and weeds, 41; diseases of 

plants, 107; entomology, 252; foods and 

animal production, 186; dairy farming and 

dairying, 151; veterinary science, 154 ; 

technology, 11; agricultural engineering, 

38; statistics, 103. Classified lists of arti- 

cles, in some cases with brief abstracts, are 

also given in each number. The aggre- 

gate number of titles thus reported is 

2,471. 

STATISTICS OF THE STATIONS. 

Agricultural experiment stations are now 

in operation, under the Act of Congress of 

March 2, 1887, in all the States and Terri- 

tories. As stated above, agricultural ex- 

periments have been begun in Alaska with 

the aid of national funds, and an experi- 

ment station is in operation in Hawaii 

under private auspices. In each of the 

States of Alabama, Connecticut, New 

Jersey and New York a separate station 

is maintained, wholly or in part, by State 

funds, and in Louisiana a station for sugar 

experiments is maintained, partly by funds 

contributed by sugar planters. Excluding 

the branch stations established in several 

States, the total number of stations in the 

United States is 54. Of these, 52 receive 

the appropriation provided for in the Act of 

Congress above mentioned. The total in- 

come of the stations during 1898 was $1,- 

210,921.17, of which $720,000.00 was re- 

ceived from the National Government; the 

remainder, $490,921.17, coming from the 

following sources: State governments, 

$341,897.94; individuals and communi- 

ties, $177.20; fees for analyses of fertili- 

zers, $93,677.00; sales of farm products, 

$65,358.25; miscellaneous, $20,312.48. In 

addition to this the Office of Experiment 

Stations had an appropriation of $35,000 

for the past fiscal year, including $5,000 for 
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the Alaskan investigation. The value of 

additions to equipment of the stations in 

1898 is estimated as follows: Buildings, 

$109,851.65; libraries, $11,700.73; appa- 

ratus, $19,195.45 ; farm implements, $10,- 

800.27; live stock, $13,151.33; miscel- 

laneous, $11,972.97 ; total, $176,469.41. 

The stations employ 669 persons in the 

work of administration and inquiry. The 

number of officers engaged in the different 

lines of work is as follows: Directors, 75; 

chemists, 148; agriculturists, 71; experts 

in animal husbandry, 10; horticulturists, 

“7; farm foremen, 29; dairymen, 21; bot- 

anists, 50; entomologists, 46; veterina- 

rians, 26; meteorologists, 20 ; biologists, 11 ; 

physicists, 11; geologists, 6; mycologists 

and bacteriologists, 19; irrigation engi- 

neers, 7; in charge of substations, 15 ; sec- 

retaries and treasurers, 23; librarians, 10, 

and clerks, 46. There are also 21 persons 

classified under the head of “ miscellan- 

eous,”’ including superintendents of gardens, 

grounds and buildings, apiarists, herdsmen, 

ete. Three hundred and five station officers 

do more or less teaching in the colleges with 

which the stations are connected. 

During 1898 the stations published 406 

annual reports and bulletins. Besides reg- 

ular reports and bulletins, a number of the 

stations issued press bulletins, which were 

widely reproduced in the agricultural and 

county papers. The mailing lists of the 

stations now aggregate half a million 

names. Correspondence with farmers 

steadily increases, and calls upon station 

officers for public addresses at institutes 

and other meetings of farmers are more 

numerous each year. The station officers 

continue to contribute many articles on 

special topics to agricultural and scientific 

journals. A number of books on agricul- 

tural subjects, written by station officers, 

have been published during the past year. 

A. C. TRUE. 

U,. S. DEPARTMENT OF AGRICULTURE. 

(N.S. Vou. IX. No. 215. 

PHYSIOLOGICAL OSMOSIS. 

In going over this subject I have discoy- 

ered a very simple method, which I would 

offer as an improvement on that of van’t 

Hoff, referred to, and its results given by 

Starling in Schaefer’s ‘ Physiology.’ 

All methods as to osmotic pressure are 

an application of the discovery that it is 

the largeness or smallness of the chemical 

molecules of solutes (matters in solution) 

that determines whether they shall be 

estopped by or shall pass through mem- 

branes. Citing common-places of chemis- 

try, we know that a gram-molecule of 

hydrogen gas, with a numerical value of 2, 

has the same volume as a gram-molecule of 

oxygen, weighing 32 per molecule, and as a 

gram-molecule of cane sugar dissolved in 

water, having a molecular weight of 342 and 

when in solution acting like a gas. The 

common volume of a gram-molecule of 

each of these substances, at 0°C. and ordi- 

nary barometric pressure, is 22.32 liters ; 

if the gases be compressed to the volume 

of 1 liter they will exercise a pressure of 

22.32 atmospheres per gram-molecule. This 

is the result with all solutions in water 

when taken according to their molecular 

pressure. But it will not apply to electro- 

lytes, as these are broken up by the water ; 

thus for sodium chlorid the value is 1.6 

times this amount. 

Taking as an example a 1 per cent. solu- 

tion of cane-sugar in water, a gram-mole- 

cule, that is 342 grams, of the sugar are 

dissolved in 34,200 grams of water, or 

1_, of a gram-molecule in a liter of water. 

This will, therefore, exert 9, of 22.32 

atmospheres of pressure; or taking 10.33 

meters of water pressure for an atmos- 

phere, we find from the osmotic pressure 

of the solution at 0°C. p= 3% Xx 22.32 x 

10.33 = 6.748 meters of water-pressure. 

At the ordinary temperature of the body, 

37°C., this will be increased by ;%,, of 

ee ee 
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itself, giving 7.662 water-meters, or about 

25 feet of water-pressure. 

For any other solute than sugar we have 

only to substitute its molecular weight for 

the denomination 342 in the above work. 

Substituting 2 for it, for hydrogen, the re- 

sult is 1153 water-meters, a forcible token 

of its lively diffusibility. 

The Freezing-Point.—Though this has no 

connection with physiology, the lowering of 

the freezing-point in solution is cited by 

Starling as a step towards finding osmotic- 

pressure, which we have seen to be de- 

terminable in a less troublesome way. We 

give the converse case; having found the 

pressure, to ascertain by its aid the freez- 

ing point of a 1 p. ec. solution of cane- 

sugar. 

The law of thermodynamics gives this 

proportion : 

Work done 

Heat during it a 

Lowering (4) of Total Heat 

Total Heat. 

In this case the work done is 6.748 water- 

meters-pressure (as was found above). The 

heat doing it is the latent part of water, 

79.9 calories per gram, which is reduced to 

water-meters-pressure by multiplying by 

427. 

The total heat is the absolute tempera- 

ture at 0°C.; this is 273. Thus the propor- 

tion becomes 

6.748 — A 

427 (79.9) 278, 

giving A = 0°.054C. This result is substan- 

tially identical with that cited by Starling 

from van’t Hoff, and signifies that the par- 

ticular solution of sugar in water lowers 

the freezing-point more than one-twentieth 

of a degree. If the solution had repre- 

sented a gram-molecule of sugar in a liter 

of water the depression of the freezing- 

point would be nearly 2°C., a constant 

well-known to physicists. 
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Writers on physiology usually state that 

processes of absorption within the body are 

more rapid than can be fully explained by 

experiments on diffusion. A partial ex- 

planation of this peculiarity will, I think, 

be found in the fact that experiments are 

made on dead and comparatively rigid 

membranes, and the living membranes of 

the body are almost fluid in their soft- 

ness. Whether osmosis be by a transitory 

combination or by passing through tem- 

porary pores, it involves in the living body a 

minimum of friction. We know how much 

more rapidly blood can pass through flexi- 

ble, living vessels than through rigid tubes. 

(I am indebted to my colleague Professor 

E. H. Loomis for advice. ) 

GEORGE MACLOSKIE. 

PRINCETON UNIVERSITY. 

January 5, 1899 

PROFESSIONAL SCHOOLS VS. BUSINESS. 

AN exceedingly interesting and instruec- 

tive experiment has been in progress dur- 

ing the last few years at Sibley College, 

Cornell University, the outcome of which 

will perhaps have peculiar interest for all 

who are concerned with education and pro- 

fessional training, the data of which experi- 

ment are exhibited in the accompanying 

diagram, showing the growth in numbers 

of that college from its date of reorganiza- 

tion as a professional school, in 1885, to the 

present time. The diagram is taken from 

the paper read before the Association of 

Promotion of Engineering Education, at 

the Boston meeting of 1898, by the writer. 

Up to the year 1885 Sibley College was 

without expert direction, a definite policy, 

a settled curriculum or a systematically 

organized faculty. It had been established 

as a ‘school of .the mechanic arts’ for 

many years, but had not graduated a hun- 

dred students in its whole career. In 1885 

the Trustees of the University found them- 

selves in a position to undertake the work 
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of reorganization and reconstruction on 

a higher plane and in a more modern way. 

Mr. H. Sibley had enlarged and improved 

the College buildings and greatly added to 

the outfit of laboratory apparatus and work- 

shops, and it was considered practicable to 

undertake the inauguration of schools of 

undergraduate and post-graduate work in 

the various branches of mechanical engi- 

neering and the mechanic arts. Space was 

available and the apparatus was sufficient 

to meet the needs, as was thought, of as 

many as 200 students in its various depart- 

ments. The institution was placed in the 

hands of a Faculty composed entirely of 

professional experts ; the course was recon- 

structed and made mainly technical; the 

entrance requirements were made to ac- 

cord, as closely as was thought practicable, 

with those of the most advanced of existing 

schools of a similar class, and the equip- 

ment was made modern in character and 

exceptionally extensive in each of its pro- 

fessional branches. 

Later, special courses were established, 

undergraduate and advanced, in electrical 

engineering, in marine engineering, in rail- 

way machine construction, etc., and the 

College was brought into the form now 

familiar to our professional educators and 

technical men. 

The immediate result of this reconstruc- 

tion of the institution was to bring up the 

attendance from an average, for the earlier 

years, of about a dozen, with an average of 

five in the graduating classes, to about a 

hundred ; while the graduating classes in 

the course of the next four years ran up to 

30, in ten years to 100, and while the stu- 

dent-list increased to 400 in five years and 

to 634 in less than ten. In two years the 

College had reached its originally estimated 

limit, and the Director was compelled to 

notify the Trustees that some means must 

be found to prevent overcrowding. It was 

attempted to restrict admissions to the 
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freshman class; but this proved ineffective. 

as students would then enter other depart- 

ments of the University, and, later, transfer 

to the upper classes of Sibley College. 

Meantime the numbers increased ; the fac- 

ulty was enlarged, new buildings were 

added and equipment greatly increased, 

without relief from the continual overcrowd- 

ing and pressure in all departments and in 

every phase of work. 

Finally it was concluded to adopt a rad- 

ical and certain method of checking an 

influx of students which threatened to de- 

moralize the institution by flooding all 

departments and overworking the whole 

staff, while, hardly less serious, making 

heavy inroads upon the always hard-pressed 

income of the University, which was 

already overloaded by the enormous de- 

mands of the State of New York for State 

scholarships— now 600 in number — for 

which no compensation was made to the 

University. The immediate outcome was 

the cutting-down of the entering classes 40 

per cent., by demanding of them an addi- 

tional year in mathematics; permitting the 

freshmen to take up analytical geometry 

and the calculus, and the sophomores to 

give their time for the year, in that branch, 

to applied mechanics, the backbone of every 

technical course. This was done in 1893, 

and classes which would have entered about 

175 strong were pruned down, by this ex- 

clusion of the weakest applicants, to some- 

thing above 100. The ‘ cream was skimmed ’ 

and: a magnificent body of students thus 

secured ; but the result, on the other hand, 

was then and later the compelling of hun- 

dreds of young men to godirectly into busi- 

ness, who, otherwise, would have secured a 

systematic and scientific preparation for 

their life’s work. The facts of this very in- 

teresting case are shown in the accompany- 

ing diagram, originally from the report of 

the Director of Sibley College to the Board 

of Trustees of Cornell University, June, 
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1898. The experiment, in so definite and 

conclusive a form, is so unexampled and 

the results so exceedingly instructive and 

suggestive to faculties, or others proposing 

to deal in a radical manner with so delicate 

a subject, that it has been thought that a 

wide circulation of these facts would prove 

acceptable and useful in many ways. 

In illustration of the sensitiveness of the 

average technical college to changes in 

entrance requirements and consequent 

changes in its relations to the preparatory 

schools as now customarily conducted, 

ignoring demands of any other than aca- 
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entrance and of the course itself, meantime. 

Referring to the diagram: Following the 

upper line, A, we observe that the total 

registration began rising instantly upon the 

establishment of an engineering course, 

from about 100, in 1886, to 200, nearly, in 

1887, 300 in ’89, 400 in ’90, 500 in ’92, and 

to 638 in the year terminating June, 1894. 

At this point the non-professional entrance 

requirements were raised by demanding an 

additional year of higher mathematics, 

thus permitting the freshmen to take up 

analytical geometry and the calculus, and 

the sophomore class to study and complete 
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demic colleges and universities, it will be 

instructive to study the accompanying dia- 

grammatie represeutation of the working 

of such a change compelled by the increase 

in numbers of students beyond what was at 

the time thought a limit for good work and 

of suitable equipment and accommodations. 

The accompanying diagram presents 

the statistics of growth of Sibley College 

from 1885, the date of its organization upon 

its present basis, to 1897-8, and the pre- 

sumptive changes to A. D. 1900, assuming 

no further modification of the conditions of 

applied mechanics—a change which proved 

of enormous advantage in improvement of 

the course of study. But the registration 

necessarily at once dropped off to lower fig- 

ures, until, in the year 1896-7, the registra- 

tion of undergraduates was less than 500, 

On the other hand, the numbers of the 

graduating classes continued to rise until 

this change had its full effeet, and num- 

bered 125 in June, ’97, but will not exceed, 

probably, 95 in °99; after which date it may 

be expected to again resume its upward 

march. Curves B and C show the num- 



— 5 

eR OL AY NR IR yn a gion 

mses ce 

210 SCIENCE. 

bers of these classes at graduation and at 

their entrance into the College. 

The line a } indicates what might have 

been expected had no such radical and un- 

precedented increase of the demands at 

entrance been made. The College would, 

at its then rate of growth, have attained a 

census of 1,000 students in 1898 or 1900, 

possibly 1,200 in the latter year. Numbers 

were then restricted by thus cutting the ex- 

pectant entrance-class in half and its num- 

bers fell as shown, and the dotted line, ¢ d, 

indicates where the figures will probably 

reach, at those dates, as now thus reduced. 

Similarly, the lines f h and g i show what 

numbers were promised, between the speci- 

fied dates, under the one, and what under 

the later, arrangement. The lines 7 kand/m 

show what shouid have been and what actu- 

ally will probably be the magnitude of the 

graduating classes, in 1898 to 1900, inclusive. 

The line D indicates the number of students 

taking the Master’s degree. The peculiar 

‘hump’ at the date’S9, on B, indicates the ef- 

fect of the unsuccessful attempt to restrict 

numbers at that date by limiting the num- 

ber accepted. 

Just what is to be considered the real 

balance between advantage and disadvan- 

tage due the noted elevation of the entrance 

requirements, in ’94, is perhaps difficult to 

decide. It has given a vastly better course ; 

but the difference between the lines a 6 and 

ed shows that the College has lost the op- 

portunity to benefit many hundreds of stu- 

dents who have, as it is, been compelled, in 

most cases, probably, to go into business 

without professional training and who are 

thus placed almost hopelessly in the rear of 

their more fortunate fellows in their strug- 

gle for success through life.* 

R. H. TuHurston. 

SIBLEY COLLEGE, CORNELL 

UNIVERSITY, January 2, 1898. 

* Proceedings Society for Promotion of Engineering 

Education, 1898. 
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MECHANICAL ILLUSTRATION OF KIRCHOFF’S 

PRINCIPLE. 

In teaching the reversal of the metallic 

lines in the Fraunhofer spectrum it is often 

difficult for the student to get a concrete 

idea of the principle that a molecule or 

atom will absorb especially radiant energy 

whose period is identical with the inherent 

period of the molecule itself. 

A customary method of illustrating this 

point is with two tuning forks upon reso- 

nance boxes, but this requires very careful 

manipulation and is not altogether satisfac- 

tory. The following method has _ proved 

quite satisfactory : 

The suggestion of Lord Kelvin for a me- 

chanical illustration of a molecule having 

inherent periods of vibration is used, re- 

placing his spherical shells by rings. Such 

a molecule with one rate is shown in Fig. I. 

The ring A is about 20 em. in diameter and 

made of brass rod about 1 em. in diameter ; 

the ball Z is preferably somewhere near the 

same mass as the ring A. The three spiral 

springs S are wound about 2 cm. diameter 

of about No. 22 hard brass wire. 

Such a molecule has a rate of vibration 

of about 4 or 5 per second when suspended 

on along string as at D. A close spiral 

spring C, similar to S, but about 50 cm. 

long, is attached to the ring at /, the other 

end being held between the thumb and finger 

at TF. 

While holding this spring slightly tense 

it can be set into longitudinal stationary 

waves by compressing the part at P toward 

TF and then letting go. The period of 

these vibrations depends upon the length 

TF to FE. Commencing with this length 

about 15 to 20 em., it will be observed that 

the stationary waves in do not effect the 

molecule. Taking C longer and longer a 

point is reached where the waves in ( are 

taken up and a decided vibration is set up 

between A and B&B. That is, the molecule 

absorbs the energy from C' when its period 
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is the same as its own inherent period. If 

the length of C be now slightly changed, 

the phenomenon of beats is readily apparent. 

An electric are will throw a sharp shadow 

of this apparatus upon a screen and make 

the experiment visible to a large audience. 

The spring C may be replaced by an electri- 

J 

cally excited tuning fork or other mechan- 

ical appliance. 

The armature of a small electro-magnet 

may be attached to the ring at & and the 

current interrupted by some mechanical 

circuit breaker whose rate can be varied. 

A molecule like Fig. 2 would have several 

inherent rates depending upon the relative 

masses of A, B, C, Dand upon their con- 

necting springs. Ingenuity will suggest 

many variations or improvements upon 

these suggestions. 

WiturAmM HALLock. 

PHYSICAL LABORATORY, 

COLUMBIA UNIVERSTIY. 

PLASTILINE, A NEW MODELING COMPOUND. 

PALEONTOLOGIsTs have constantly to deal 

with organic remains preserved in the 

rock in the form of natural casts, molds 

and impressions, for the proper study of 

which it is indispensable to take reverse 
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casts or impressions. The materials com- 

monly used for this purpose are beeswax 

(either pure or mixed with some stiffening 

substance, such as ozocerite or paraffine), 

dentists’ modeling composition (which must 

first be softened in water heated nearly to 

the boiling point), glue, gelatine, melted 

ig.2. 

sulphur, and, of course, the common plaster 

of paris. One writer* has suggested the 

use of tinfoil for taking repoussé impres- 

sions, the foil being afterwards coated with 

varnish to insure retention of its shape. 

Each of the above-named substances has 

its own special advantages and applicability 

in certain cases. But a comparatively new 

plastic material which is especially well 

adapted for modeling purposes, and hence 

is of interest to the taxidermist, cartog- 

rapher and others, is that known as plasti- 

line. This is the invention of Professor 

Luighi Giudice, of Genoa, Italy, by whom 

it has recently been perfected, and is, 

* Goodchild, H. G., How to take Impressions of Fos- 

sils (Geol. Mag. [3], Vol. IX., p. 206), 1892. See 

also, for various hints on modeling: Osborn, H. F., 

Models of extinct Vertebrates (ScreNcrE, Vol. VIL., 

p. 841), 1897. Davis, W. M., and Curtis, G. C., The 

Harvard Geographical Models ( Proc. Boston Soc. Nat. 

Hist., Vol. XXVIII., p. 85), 1897. 
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we believe, exclusively prepared. It was 

brought to the writer’s attention not long 

since through his friend Miss Hyatt, the 

well-known sculptor of Cambridge, who 

states that it has come into general use 

among artists during the past few years. 

It does not appear, however, to have be- 

come known, or at least extensively em- 

ployed in natural history laboratories, as it 

certainly deserves to be. 

The following properties are claimed for 

plastiline in a circular obtained by the 

principal dealers in this country, Messrs. 

L. P. Pastorini & Co., of 1140 Third Ave- 

nue, New York : 

“Tt is lighter than clay, does not dry nor contract, 

and remains firmly attached where it is placed, what- 

ever be the quantity employed. It will not mildew 

nor produce any other fungus growth ; will preserve 

indefinitely the shape given it, its color, and its ad- 

hesive and plastic properties. Heat or cold, and 

dryness or moisture of the atmosphere, have no effect 

upon it, whether exposed or hermetically sealed, 

Another great advantage is its harmlessness to 

health. 

‘*Plastiline is used in exactly the same way as 

clay. A layer or two of painters’ glue applied upon 

the wooden framework of the model or base will 

prevent any absorption of plastiline and greatly 

facilitate the latter’s adhesion. To take the impres- 

sion of an object and to prevent the composition from 

adhering to the original, powder the plastiline with 

pulverized talenum (glove powder). Plastiline does 

not adhere to the plaster when a cast is made. To 

insure the easy removal of the latter, simply bathe 

with water the outside of the plaster cast, when it 

will detach readily.* To give afiner finish to certain 

parts of the model, the application of a brush with 

alcohol or spirits of turpentine is reeommended.’’ 

Plastiline is supplied in three grades of 

consistency ; No. 1 being the softest, or 

about the same as glazier’s putty; No. 2 

being medium soft, and No. 3 medium hard. 

For taking impressions of fossils we have 

found No. 2 very satisfactory, but to render 

it more plastic one has only to knead it with 

a little vaseline or sweet oil. The best 

*For taking plaster casts directly from natural 

objects no better lubricant can be employed than a 

mixture of vaseline and refined kerosene oil. 
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modeling tools are those used by sculptors, 

which consist of fine iron or brass wire 

wound evenly about a stiff wire loop and 

fastened to a short handle. One should 

always make his own tools, however, tak- 

ing care to get the coils fine and even. Box- 

wood spatulas, sand-papered down toa thin 

edge, or even steel ones, such as plasterers 

use, are convenient for shaping in the rough. 

The chief advantages of this compound 

consist in its non-liability to crack or dry 

up—hence it retains the most delicate im- 

pressions indefinitely ; in its durability, as 

the same material can be used over again ; 

in the ease with which plaster casts can be 

taken from it; and finally in its general con- 

venience, being always ready for use and 

not requiring any care. For these reasons 

we have thought it worth while to bring it 

more prominently before the notice of nat- 

uralists. 

C. R. EAstMAn. 

SCIENTIFIC BOOKS. 

The Structure and Classification of Birds. By 

FRANK E,. BEDDARD, M.A., F.R.S., Prosec- 

tor and Vice-Secretary of the Zoological 

Society of London. London, New York and 

Bombay, Longmans, Green and Co. 1898. 

Pp. xx + 548, with 252 text figures. Price, 

$6.00. 

Mr. Beddard is to be congratulated upon 

having brought to a successful issue a task 

contemplated, and even commenced, by his 

predecessors, Garrod and Forbes, and as these 

by their labors have done much to further the 

work, and as their note-books have been freely 

drawn upon, they too may be credited with a 

share in the finished product. While we may 

admit that a hand-book on avian anatomy is 

scarcely so much needed now as it was when 

conceived by Garrod, the present volume is none 

the less welcome. The monumental treatise of 

Fuerbringer and the detailed work of Gadow 

are not at everyone’s disposal, and there are 

still ornithologists who, to their sorrow, have 

failed to acquire that knowledge of German 

which is now almost indispensable to the orni- 
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thologist. Hence this book, replete with 

anatomical facts, is one that no working orni- 

thologist can afford to do without. Not only 

does it contain a vast amount of original work, 

but a host of references to that of others, and if, 

as stated in the preface, one bird is occasionally 

described under two names this is of small con- 

sequence. It is a poor bird that does not re- 

joice in at least two names, and there is no 

danger now-a-days that questions of nomen- 

clature will suffer from neglect. 

The first 158 pages are devoted to the struc- 

ture of birds, their more common anatomical 

features being described under such heads as 

pterylosis, alimentary canal, respiratory system, 

etc. Then follow 376 pages on the classifica- 

tion of birds where the structural characters of 

each group are given in detail and the affini- 

ties of each division discussed at some length. 

As Beddard and his immediate predecessors in 

the prosectorial chair have been more deeply in- 

terested in the soft anatomy of birds than in their 

osteology, it is not surprising to find the book 

particularly strong in those portions relating to 

myology and to the detailed structure of the 

syrinx and alimentary canal. The amount of 

original research displayed in these directions 

can but excite the admiration of anyone who 

has tried his hand at the dissection of small 

birds and found how trying it is alike to tem- 

per and eyesight. 

This being the case the occasional slighting of 

osteological characters—for instance, little or 

nothing is said concerning the hypotarsus— 

may be readily forgiven, as well as the rare 

errors, mostly due to generalizations based on 

insufficient data. For example, almost on the 

first page we find the time-worn misstatement 

that in the Swifts all four toes are directed for- 

ward when this applies mainly, or wholly, to 

the true Swifts, Micropodine, since Hemiprocne, 

and probably Macropteryx, cannot, and the com- 

mon species of Chetura do not, turn the first toe 

forward. Dr. Stejneger and Dr. Coues have 

both stated the case correctly, and it is a pity to 

have this error perpetuated. That the patella 

of the Comorants is perforated by the tendon of 

the ambiens is but partially true ; it is thus per- 

forated in carbo, dilophus and vigua ; it is not in 

urite, penicillatus, punctatus and melanoleucus, 
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while the orifice is minute in magellanicus and 

albiventer. 

A slip of another kind is made in describ- 

ing the hyoid, where the text neither agrees 

with the facts nor with the figure on the oppo- 

site page; this last, however, is hardly to be 

wondered at when scarcely any two writers are 

agreed as to the nomenclature of the parts ofa 

bird’s hyoid, and the majority seem in some par- 

ticular to be incorrect. These little errors are 

pointed out merely to emphasize the danger of 

generalizations from observations on a few 

members of an apparently homogeneous group, 

and to note that the field of avian anatomy is 

so large that even the most diligent laborer 

therein may overlook some of the distant cor- 

ners. 

Passing to the portion on classification it may 

be said in the main that the groups are those 

adopted by Fuerbringer and Stejneger. Bed- 

dard’s divisions (orders?), corresponding, in a 

general way, to the super-families of Stejneger 

as given in the Standard Natural History. 

There is naturally some shifting about of de- 

batable forms, for it is not probable that any two 

writers would agree on all points of classifica- 

tion, this largely because birds, as a class, are so 

homogeneous, while their minor modifications 

are so infinite, that their arrangement is a difli- 

cult matter. To add to the difficulty, the ten- 

dency is for convenience to pitch the divisions 

on too high a key, so that they are not compa- 

rable to those of other vertebrates. 

The two principal divisions are, like those of 

Fuerbringer, Saurure and Ornithure, the latter 

being sub-divided into Anomalogonate and Ho- 

malogonatx, although, by a strange oversight, 

the latter group is only incidentally defined 

(p. 95), and is not even mentioned in the con- 

tents, and only by the process of elimination 

can we ascertain what birds belong to it. 

A similar lapse occurs in treating of the Galli, 

where, on page 302, we are told the Alectoro- 

podes may readily be divided into three groups 

and only two groups are given, while, to com- 

plicate matters still further, four families are 

spoken of a little later on. 

Perhaps this may be considered as atoned for 

divisions by the casting overboard of the 

Ratile and Carinate and the placing of Tina- 
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mous, next the Ostriches, since the above 

groups have been clung to with a pertinacity 

worthy a better cause, while the breastbone 

of the Tinamous has too often barred them 

from associating with their next of kin. It is 

also gratifying to read that the likeness of 

Hesperornis to the Ratites seems mainly to rest 

upon the degenerate structure of the wings and 

that it cannot be put down definitely as the an- 

cestral form whence both grebes and divers have 

branched off. The author might perhaps have 

gone a little farther and said that the extreme 

specialization of Hesperornis seems to indicate 

that it represents one offshoot from the main 

stem which terminated then and there. The 

gulls are placed among the Limicolz, but the 

auks are omitted, although this may strike 

some as showing undue partiality, while 

the placing of the Flamingo with the Hero- 

diones will be commended by some and con- 

demned by others. The balance of evidence, 

however, including some recent observations 

on the feathers, seems to lean towards the as- 

sociation here given, and this, like many other 

instances, may well serve to illustrate the diffi- 

culties that beset the classification of birds. In 

writing of the skull of woodpeckers the author 

apparently accepts the validity of the ‘sau- 

rognathous’ type, but, later on, in discussing 

the Hesperornithes, his allusions to ‘ the pre- 

sumed vomers of the woodpeckers’ shows that 

he does not feel quite convinced, and for our 

own part we agree with Shufeldt in considering 

the so-called vomers as purely adventitious 

ossifications. It may be here remarked that 

Mr. Beddard is preeminently fair in his discus- 

sion of all matters, the pros and cons of doubt- 

ful questions being impartially considered, the 

book being entirely free from any didactic 

tone. 

It would have been well in defining the groups 

to have followed some uniform plan and, in- 

stead of setting down characters indiscrimi- 

nately, to have, so far as possible, given the 

same characters, osteological, myological or 

cecal, in the same order. This would have 

facilitated comparison and enabled any one to 

form a better estimate of the value of the vari- 

ous groups. But while we may differ from Mr. 

Beddard in the manner of using facts, we are 
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deeply indebted to him for the vast number he 

has placed at our disposal. 

The mechanical execution of the book is ex- 

cellent, the type clear and open, while the use 

of black-faced type for family names and of 

italics for anatomical! characters is of great aid 

to the reader. The table of contents, however, 

is faulty, and it could be wished that the index 

was more than an index to species. 

F. A. Lucas. 

Rivers of North America. A Reading Lesson for 

Students of Geography and Geology. By 

ISRAEL C, RussELL. New York, G. P. Put- 

nam’s Sons; London, John Murray. 1898. 

Pp. xix + 327. 17 plates, 1 table and 23 

figures in the text. 

The third volume in The Science Series, 

edited by Professor J. McK. Cattell, is the very 

welcome monograph by Professor Israel C. Rus- 

sell, the full title of which is quoted above. In 

this, the fourth volume that Professor Russell 

has given us concerning the greater topographic 

forms of North America, we have a treatise that 

has long been needed for every-day use, particu- 

larly by those of us who are teachers. The 

particular serviceableness of the book, however, 

does not lie in the fact that Professor Russell 

has given us a single-volume reference book 

concerning American rivers, but because he first, 

in this country, bas here presented a general 

consideration of the work, function and phe- 

nomena of rivers in general. Indeed, this vol- 

ume is the best popular ‘and yet scientific treat- 

ment we know of the origin and development of 

land forms, and we immediately adopted it as 

the best available text-book for a college course 

in physiography. 

The nine chapters treat the many aspects of 

rivers and drainage in a logical, concise, clear 

and appealing manner, and, though in part they 

must be read closely,are very attractive tu begin- 

ners because of the very apparent spirit in which 

the book was written. No beginner in earth sci- 

ence could gather from such a treatment the 

common conception that geography deals with 

‘dead things’ only. The book is full of life 

and vigor, and shows the sympathetic touch of 

a man deeply in love with nature. As we ex- 

pected such a naturalist’s treatment, we turned 
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first in our reading to one of the later chapters, 

entitled ‘The Life History of a River,’ in 

which Professor Russell has given us a de- 

lightful summary of a river history as seen by 

a supposed being sufficiently long-lived to have 

outlived the river. In spite of the imagination 

demanded for the writing or reading, or per- 

haps better, because of the necessary imagina- 

tion, the chapter in question is of exceptional 

value in emphasizing the comparative lives of 

man and earth forms, and the difficulty of gain- 

ing proper ideas of time. It is, however, a 

chapter that should be read as a summary and 

not as an introduction by a beginner; for a 

body of facts is necessary in order to have such 

a broad view properly understood and appre- 

ciated. 

The plan of the book is very logical and 

practical, the first seven chapters being devoted 

to a careful account of the details of river 

work under the following larger headings: 

The Disintegration and Decay of Rocks, Laws 

Governing the Streams, Influence of Inequali- 

ties in the Hardness of Rocks on Riverside 

Scenery, Material Carried by Streams in Sus- 

pension and in Solution, Stream Deposits, 

Stream Terraces and Stream Development. 

The last two chapters are devoted to consider- 

ing the more important American rivers, and 

the Life History ofa River, in which a summary 

use is made of the principles that have been 

previously developed. 

The first chapter is devoted toa consideration 

of the processes of mechanical and chemical dis- 

integration and the consequences of such work, 

and forms a natural and necessary introduction 

to the treatment of rivers, which 

really begins in Chapter II. Here we finda 

good treatment of the processes and results of 

river erosion and transportation, and the impor- 

tant controls of such river work. Especial 

and perhaps a little too emphatic emphasis is 

given to the effect of the rotation of the earth 

upon river cutting, particularly as seen on 

From such a forceful exposition 

the beginner might uncon- 

especia 

Long Island. 

of this control 

sciously gather an erroneous impression of its 

importance in general. 

The chapter devoted to the loads of rivers is 

very detailed and one of the most important of 
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the book. In spite of numerous analyses and 

tables, the text does not lose its interest, and 

the treatment is not above the ability of the 

average reader. The chapter is sufficiently 

inclusive for general needs, and yet free from 

the mathematical difficulties that scare the 

student so frequently in text-book considera- 

tions of this difficult subject. 

In the consideration of river deposits the 

author gives a whole chapter to one group, 

namely, terraces, which, although of great 

interest, are not of such world-wide significance 

as the other greater groups considered together 

in Chapter V. In spite of this seeming divorce 

of related subjects, the arrangement is good, 

because the more normal conditions of river 

deposition can thus be considered in extenso, 

without too serious modification of the idea of 

a river’s life cycle. We are glad to see the 

river deposits treated causally and inclusively. 

The consideration of deltas is particularly help- 

ful andtothe point. The classification is good, 

clear and workable, and one to be commended. 

The influences of climate, elevation and de- 

pression are treated at length, and the chapter 

closes with a summary devoted to the cross and 

longitudinal profiles of rivers illustrated with 

a few clear diagrams. 

The most helpful chapter in the book is that 

devoted to stream development. Here we have 

for the first time available for public use the 

theory and the details of the newer classifica- 

The questions of stream 

adjustment, the stages in 

tion of land forms. 

development and 

river history and the topographic forms to be 

found in the various instances are considered 

concisely and clearly. The newer tern . ology 

is used with discretion and success. Only 

terms that have to a certain extent been estab- 

lished by usage are included, and these are not 

given dogmatically in technical language. The 

author has not written his chapter to explain 

the terms to be found in the literature of his 

subject, as is so often the case, but has given 

ose 

each suggested term at the close of a clear ex- 

position of a composite fact as a shorthand 

method of indicating the The 

student reader of this chapter would not, we 

think, be led to use any term with quotation 

marks, either oral or written, but would avoid 

composite. 
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a concise method of expression until his ideas 

were so clear that a short handle appealed to 

him, not as a possible, but as a necessary con- 

venience. The chapter as a whole is a very 

serviceable text-book on modern physiography 

and is of exceptional value to all who have 

previously been embarassed by the inaccessi- 

bility of the literature on this subject. 

The footnote references are many and well 

selected, and, although not complete, give a 

good introduction to the general literature. The 

illustrations are, on the whole, excellent, and 

the form of reproduction has been unusually 

successful. The book could well have been en- 

riched with more illustrations of normal river 

topography, and would then have been much 

more valuable, both to student and teacher. 

The typography is clear and pleasing, and the 

book very attractive in its general form. <A 

good index completes the volume. 

We read the book through almost at one sit- 

ting, and laid it down with but two regrets: 

first, that there was not more; and second, 

that this, the best of the series of four mono- 

graphs by Professor Russell, was not uniform in 

general appearance with its predecessors. It is 

certainly a misfortune that three publishers 

should have issued these four books. Had they 

been uniform in appearance, they would have 

been of greater interest to the general reader, 

especially to those who get pleasure from the 

shelf as well as the hand appearance of a row 

of related books. 

We know of but few books that are so nearly 

what one would desire as this book. Adverse 

criticism can only be directed to details, and 

lamentation over details is out of place when a 

book is so generally pleasing as this. 

RICHARD E. DopGE. 

TEACHERS COLLEGE, COLUMBIA UNIVERSITY. 

Anatomy and Histology of the Mouth and Teeth. 

By J. NORMAN BROOMELL, D. D. 8S. _ Phila- 

delphia, P. Blakiston’s Sons & Co. 1898. 

With 234 Illustrations. 8vo. Pp. viii + 428. 

The book contains the best account of the 

teeth of man, which has yet appeared in the 

English language. It includes the treatment of 

oral anatomy and of dental histology and de- 

velopment. It is illustrated chiefly by original 
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photographs engraved in half-tone. The most 

important and most meritorious part of the 

book is comprised in Chapters VIITI.-XI. (pages 

131-280), which offer detailed and valuable 

descriptions of the teeth, marred only by a 

fantastic subdivision of the incisors, canines 

and first bicuspids of the upper jaw into four 

types, bilious, nervous, sanguineous and lym- 

phatic, an astonishing revival this of medi- 

eval pseudo-science in the midst of a work 

otherwise serious and intelligent. The au- 

thor’s descriptions are clear and admirable, 

and by their thoroughness meet a real need. 

In fact, it has long seemed singular that there 

should be no adequate detailed account of 

human teeth, but the need seems to be now 

well supplied. 

The chapters on the teeth, above referred to, 

are preceded by the seven which deal with the 

anatomy of the oral region, and are followed 

by six chapters on the development of the teeth, 

the histology of oral structures and the his- 

tology of the teeth. Dr. Broomell’s attempt 

to apply photography for histological illustra- 

tions is not encouraging, all of the figures of 

microscopic structure being very far inferior to 

cuts from drawings. Theaccount of the devel- 

opment of the teeth is fairly good, but no} 

equal to the standard of the anatomical part. 

Some minor errors appear in the embryologica! 

portions, for example, ‘ tooth band’ is used in- 

stead of ‘dental shelf ;’ the tooth germ in Fig. 

180 is so distorted that it gives no idea of the 

true relations; in Fig. 181 the hole between the 

tooth and the shrunken enamel organ is labeled 

enamel. But it is not worth while to dwell 

upon these defects in a work of solid merit. 

The publisher’s share has been well executed, 

the general appearance of the volume being 

dignified and attractive, the printing excellent. 

CHARLES S. MINnot. 

BOOKS RECEIVED. 

The Foundations of Zoology. WILLIAM KEITH 

3RoOKS. Columbia University Biological Series. 

Vol. V. New York, The Macmillan Company. 

1899. $2.50. 

The Native Tribes of Central Australia. BALDWIN 

SPENCER and F. J. GILEN. London and New 

York, The Macmillan Company. 1899. Pp. 

x +671. $6.50. 
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KARL GRoos. Jena, Die Spiele der Menschen. 

Mark 10. Gustav Fischer. 1899. 

Zoological Results based on Material from New Britain, 

New Guinea, Loyalty Islands and Elsewhere, collected 

ARTHUR WILLEY. 

1899. Pt. 2. Pp. 

Pp. iv +538. 

during the Years 1895-1897. 

Cambridge University Press. 

121-206. 12s. 6d. 

Lectures on the Evolution of Plants. DOUGLAS HouGH- 

TON CAMPBELL. New York and London, The 

Macmillan Company. 1899. Pp. viii+319. 

$1.25. 

Mental Arithmetic. J. A. MCLELLAN and A. F. 

New York and London, The Macmillan AMES. 

Company. 1899. Pp. x +138. 

New York State Museum. Forty-ninth Annual Re- 

port of the Regents, 1895. Vol. 2, Report of State 

Geologist, Albany. University of the State of 

New York. 1898. Pp. 738. 

Physical Chemistry for Beginners. DR. CH. VAN 

DERVENTER. With an Introduction by PROFEs- 

sor J. H VAN’T Horr. Translated by BERTRAM 

B. BotrHrow. New York, John Wiley & Sons; 

London, Chapman & Co. 1899. Pp. x+ 154. 

$1.50. 

SCIENTIFIC JOURNALS AND ARTICLES. 

THE Avk for January is an unusually large 

number, and consequently is a little late in mak- 

ing its appearance. It commences with Mr. 

Chapman’s discussion of the ‘ Relationships of 

Ammodramus maritimus and its Allies,’ which is 

followed by Mr. O. B. Warren’s ‘ Chapter in the 

Life History of the Canada Jay.’ Mr. Ober- 

holser has a paper on ‘ The Blue Honey-Creep- 

ers of Tropical America,’ for which the new gen- 

eric name Cyanerpes is proposed, and Dr. Gill 

considers the generic names Pediocates and Poo- 

extes, concluding that they must give way to 

Pedioecetes and Pooecetes. Many new species 

and subspecies are described, a New Hylocichla 

by Mr. Oberholser, a number of new forms from 

Mexico by Mr. Nelson, and several new species 

and subspecies of N. A. Fringillide by Mr. Ridg- 

way. Under the caption ‘ Truth versus Error,’ 

Mr. Elliot and Dr. Allen continue the discussion 

of the propriety of correcting mis-spelled scien- 

tific names. Mr. Witmer Stone presents a 

long report, very encouraging in parts, on ‘ The 

Protection of North American Birds,’ and, 

finally, is the Ninth Supplement to the A. O. 

U. Check List. This contains a long list of 
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changes, the most startling of which, perhaps, 

is at the outset, where the generic aame for 

the Loons is decided to be Gavia and the family 

name Gaviide. 

THE contents of The American Journal of 

Science for February are as follows: 

‘Contribution to the Study of Contact Metamor- 

phism,’ by J. M. Clements. 

‘Origin of Mammals,’ by H. F. Osborn. 

‘Chemical Composition of Tourmaline,’ by S. L. 

Penfield and H. W. Foote. 

‘Littoral Mollusks from Cape Fairweather, Pata- 

gonia, by H. A. Pilsbry. 

‘Thermodynamic Relations for Steam,’ by G. P. 

Stark weather. 

‘Descriptions of imperfectly known 

Actinians, with critical notes on other species, III,’ by 

A. E. Verrill. 

‘Volumetric Method for the Estimation of Boric 

Acid,’ by L. C. Jones. 

and new 

SOCIETIES AND ACADEMIES. 

THE TEXAS ACADEMY OF SCIENCES. 

THE midwinter meeting of the Texas Acad- 

emy of Science was held in Austin during the 

last week of December. The program was as 

follows : 

Tuesday, December 27th.—(1) ‘Do the Reac- 

tions of the Lower Animals due to Injury 

indicate Pain Sensations?’ Professor W. W. 

Norman, University of Texas. Numerous ex- 

periments upon living animals were described 

in detail and the conclusion reached that so far 

as the invertebrates and the lower vertebrates 

are concerned the reactions due to injury do not 

necessarily indicate pain. (2) ‘Three Recent 

Gifts to the University of Texas,’ Dr. W. J. 

Battle. The gifts described in this paper con- 

sisted of, Ist, a storage amphora from the cellar 

of the Courts of Justinian in Constantinople ; 

2d, a stone bearing an inscription recording the 

gift of a crown to one Lysagoras by the people 

of Ilium, and 3d, a twelfth century manuscript 

of the Gospels from the Island of Prinkipos, 

Sea of Marmora. These interesting objects 

were presented to the University by the Hon. 

Alexander Terrell, late Minister of the United 

States to Turkey. 

Wednesday, December 28th.—(1) ‘Some New 

Measurements of Electric Waves,’ Regent R. 

S. Hyer, Southwestern University. This valu- 
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able paper is already in the hands of the printer 

and will soon be ready for distribution. (2) 

‘ Variations of Indian Corn when brought from 

New York to Texas,’ Professor H. Ness, Agri- 

cultural and Mechanical College of Texas. 

The experiments here described were begun in 

1896 at the suggestion of Professor L. H. 

Bailey, of Cornell University. Corn, of the 

same varieties, was planted at Ithaca, New 

York, and College Station, Texas ; comparative 

notes taken, and the results carefully tabulated. 

(3) ‘An Analysis of the Factors determining 

the Geographical Distribution of Plants in 

Texas’ (read by title), Dr. William L. Bray, 

University of Texas. (4) ‘Note onthe Descent 

of Erythronium Bulbs into the Soil,’ Professor 

O. C. Charlton, Baylor University. (5) ‘A Re- 

view of Bulletin, No. 151, of the United States 

Geological Survey,’ ‘The Lower Cretaceous 

Grypheas of the Texas Region,’ by Robert T. 

Hill and T. Wayland Vaughan, Dr. Frederic 

W. Simonds, University of Texas. 

The recent publications of the Academy are : 

‘Applications of Non-Euclidean Geometry,’ by 

Dr. George Bruce Halsted; Address before 

the Academy, by President L. S. Ross; ‘ The 

Essential Differences between Man and Other 

Animals,’ by Dr. 8. E. Mezes; ‘ Pedagogical 

Notes on Mensuration,’ by Arthur Lefevre, 

C.E.; ‘Science and the State,’ by the Presi- 

dent of the Academy, Professor T. U. Taylor. 

FREDERIC W. SIMONDs. 

PHILOSOPHICAL SOCIETY OF WASHINGTON. 

THE 494th meeting of the Society was held 

January 21st, at8 p.m., atthe Cosmos Club. An 

informal communication of an exceedingly inter- 

esting character was given by Surgeon. General 

Sternberg on Radiographs, accompanied by the 

exhibition of some remarkable photographs by 

the X-Rays. The first regular paper was by Dr, 

L. A. Bauer (read by Mr. J. F. Hayford, of the 

Coast and Geodetic Survey), the subject being 

‘The Decomposition of the Earth’s Permanent 

Magnetic Field.’ This paper was an attempt 

to resolve the Earth’s permanent magnetic field 

into component ones physically interpretable. 

The normal distribution of the Earth’s magnet- 

ism is defined as that which can be regarded 

«us resulting from auniform magnetization about 
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a diameter inclined to the rotation axis. The 

normal magnetic components (northerly, east- 

erly and vertical) are next computed for 1800 

points on the Earth’s surface between parallels 

60° N. and 60° S. These are then subtracted 

from the observed values and thus the residual! 

components are obtained. With the aid of 

these is mapped out that portion of the Earth’s 

magnetism which cannot be referred to a uni- 

form magnetization (or to equivalent effects) 

about a diameter inclined to the Earth’s axis. 

The residual field consists mainly of two trans- 

verse Magnetizations, one magnetic system lying 

in the northern hemisphere, the north end at- 

tracting pole being east of the south end at- 

tracting pole, and the second system lying in 

the southern hemisphere, the direction ot 

magnetization being the reverse of the former. 

Striking coincidences manifest themselves be- 

tween the characteristics of the residual field 

and those of the diurnal variation field as de- 

termined by Schuster. The foci of both fields 

lie near parallels 40° (N. and 8S.) As the author 

is conducting other related investigations, he 

refrains from drawing definite conclusions un- 

til these investigations have been completed. 

The second paper was by Mr. C. F. Marvin and 

was a description of the apparatus employed at 

several Weather Bureau stations during the 

past summer for the purpose of making a pre- 

liminary survey of meteorological conditions in 

the upper air. The results obtained from these 

investigations are now being classified and 

worked up. A special form of Hargrave cellu- 

lar kite was employed and controlled in flight 

from a convenient form of hand windlass. ‘The 

automatic records were obtained by means of a 

special kite meteorograph, of the author’s de- 

sign, and adapted to record the temperature, 

pressure and humidity of the air and wind 

velocity. The meteorograph was attached 

firmly to the kite. Its weight, complete, was 

2.1 pounds ; that of the kite, about 8 pounds. 

E. D. PRESTON, 

Secretary. 

THE ANTHROPOLOGICAL SOCIETY OF WASH- 

INGTON, 

THE 284th regular meeting of the Anthropo- 

logical Society was held Tuesday evening, Jan- 
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uary 3, 1899. The members of the Woman’s 

Anthropological Society were elected to mem- 

bership in the Society, the former Society as a 

body being absorbed by the Anthropological 

Society. Miss Alice Fletcher read a paper on 

‘A Pawnee Ritual,’ in which she laid stress 

upon the fact that a literal translation of the 

ritual did not convey the true meaning, did not 

express the poetic thoughts or the real phil- 

osophy of the ritual, and these could only be 

obtained by a free translation, based upon an 

intimate knowledge of the Indian’s picturesque 

and poetic expression of his thoughts. 

Mr. Francis La Flesche sang a part of the 

ritual, to show the manner in which the Priest 

rendered it. 

Discussed by Mr. Cushing. 

Mr. W. H. Holmes read a paper on ‘One 

Step in the Evolution of the Maya Temple.’ 

Mr. Holmes described the remarkable edifices 

the ruins of which are found in numerous ancient 

cities of the Maya territory, and dwelt briefly 

upon their origin and development, but the 

chief object of the paper was to indicate the 

very pronounced influence of the corbelled 

arch, sometimes called the Maya arch, on the 

buildings. Without stopping to discuss the 

question as to whether the suggestion of this 

method of spanning chamber spaces came from 

within or without the Maya province, the man- 

ner in which it would probably supplant the 

horizontal beam of wood or the slab of stone 

was pointed out. Offsetting the upper stones 

of a wall enabled the builder to span the space 

with shorter beams or stones and led finally to 

the exclusive use of stone, a great step in the 

direction of permanency. The effect of the 

arch upon the chambers was to widen them 

considerably and greatly to increase their 

height ; but the most remarkable result was ex- 

terior, as the height was more than doubled. 

The doorways were not changed, however, and 

the original fagade remained the same, being 

limited above by a heavy cornice representing 

the ends of the horizontal beams or eaves of the 

early period. The added upper wall, carried 

up vertically in Yucatan and at a high angle in 

more southern sections, was devoted entirely 

to ornament and became the most remarkable, 

feature of the structures, affording the builders 
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no end of opportunities for displaying their 

genius for sculpture and their devotion to sym- 

bolism. 

Discussed by Messrs. Cushing and McGee. 

J. H. McCormick, 

Secretary. 

NEW YORK ACADEMY OF SCIENCES—SEC- 

TION OF PSYCHOLOGY AND ANTHRO- 

POLOGY, JANUARY 23. 

THE 

THERE was an unusually good attendance at 

the regular meeting of the Section. From the 

psychologists there were papers by Chas. H. 

Judd, of New York University, on ‘ The Visual 

Perception of Linear Distances ;’ by B. B. Breese, 

of Columbia, on ‘Some Experiments in the Vol- 

untary Control of Retinal Rivalry,’ and by C. B. 

Bliss, on ‘A Modification of one of the Psycho- 

physical Methods.’ 

On the part of the anthropologists there was 

a brief report by the returning members of the 

expedition sent out by the American Museum 

of Natural History to study the Gilliak tribes 

of eastern Asia. A paper was then read by 

A. Hrdlicka, of the Museum, giving the result 

of a study of the custom of painting bones. 

Two other papers on anthropology contained 

in the program went over to the next meeting 

C. B. BLIss, 

Secretary. 

for lack of time. 

SECTION OF ASTRONOMY AND PHYSICS—JANUARY 

2, 1899. 

THE section was called to order by Chairman 

Dudley, 19 persons being present. In the ab- 

sence of the Secretary, Mr. T. G. White was 

elected Secretary pro tem. 

The first paper of the evening was by Pro- 

fessor Wm. Hallock, printed on page 210. 

In the discussion which followed, Professor 

D. W. Hering suggested connecting the string 

or spiral by which impulses are imparted to the 

ring, toa tuning fork, the rate of vibration of 

which could be regulated by weighing and 

which could be operated electrically, for re- 

ciprocating motion of small amplitude and of a 

known rate. 

The second paper was by Dr. F. L. Tufts on 

the ‘Absorption and reflection of sound waves 
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by porous materials.’ This paper gave the re- 

sults of experiments on the transmission and re- 

flection of sound by such materials as flour, 

sand, sawdust, shot and a few different kinds 

of cloths. It was stated that when sound waves 

strike against materials pervious to air they 

act very much like a pneumatic pressure, and 

that the amount of sand transmitted through 

such materials is inversely proportional to the 

resistance offered by the materials to the pass- 

age of a direct current of air. The results of 

the experiments upon the reflection of sound 

from the same materials showed that those ma- 

terials that transmitted the greatest amount of 

sound reflected the least. The paper also 

contained an account of some experiments in 

which the sound waves had to pass through 

some pervious material, such as the curtains 

upon a wall, and were then reflected back 

through the same by the impervious wall. 

In the discussion that followed the reading of 

the paper Professor Hallock suggested the 

practical application to the improvement of the 

acoustics of rooms which might result from 

these investigations, and the futility of the 

method of string wires in large halls to break 

up echoes, which had been often advised, but 

which was disproved by these experiments. 

Mr. Dudley also spoke of the attempts that 

had been made to obtain materials absorptive 

of sound, to deaden the noise in railroad cars. 

The third paper was by Mr. P. H. Dudley, on 

‘Translative curves of counter balance and 

crank pins in running locomotives.’ It was 

profusely illustrated by lantern views of loco- 

motives in the various positions described. 

These showed the loci of the center of gravity 

of the counter weights, crank pins and driving 

axles in running locomotives. Some of the 

photographs showed the position of the counter 

weights in the driving wheels of running loco- 

motives in reference to the stremmatograph 

under the rail. The counter weights added to 

the driving wheels to balance the reciprocating 

parts, crank pins, main and side connecting 

rods, when the engine is running, besides ro- 

tating around the axles, move along the rails 

per revolution a distance equal to the circum- 

ference of the drivers. The locus of the center 

of gravity of the counter weights six inches from 

the tread of the tire in a seven feet driving 

wheel travels above the locus of the driving 

axle more than three times as far as it does 

below. The locus of the center of gravity of the 

crank pin for 24-inch stroke of piston in a driy- 

ing wheel of 7-feet diameter travels 44 per cent, 

more above the locus of the driving axle than 

below it. 

The above cited facts show that the relative 

velocities of the center of gravity of the counter 

weights and crank pins are not constant for 

each portion of a revolution as in the stationary 

engine, but are unequal and constantly chang- 

ing. Therefore, the forces generated are un- 

equal, and perfect counter balance does not 

obtain in the locomotive. Part of the unbal- 

anced forces must be absorbed by the locomo- 

tive itself and part by the permanent way. 

The upper portion of the driving wheel moves 

much faster than the lower portion running on 

and in contact with the rail, in striking con- 

trast to the uniform velocity of the rim of the 

fly wheel of a stationary engine. 

Dr. Dudley also showed lantern views of 

running locomotives, in which the lower spokes 

of the driving wheels were sharply defined, 

while the upper ones, running so much faster, 

were not stopped for the same exposure. 

REGINALD GORDON, 

Secretary. 

THE ACADEMY OF SCIENCE OF ST. LOUIS. 

AT the meeting of the Academy of Science of 

St. Louis of January 23, 1899, a paper by 

Professor A. 8. Hitchcock, entitled ‘Studies 

on Subterranean Organs, Part I, Composit 

of the vicinity of Manhattan, Kansas,’ dealing 

with the structure of a number of rootstocks 

with reference to their environment, was pre- 

sented in abstract. Mr. C. H. Thompson also 

spoke of some plants the flowers of which orig- 

inate endogenously. He mentioned several 

species of Rhipsalis in which the much reduced 

leaves grow on triangular or cylindrical very 

succulent stems, their axillary buds originating 

deep down in the soft tissue and sometimes 

having a passage-way extending toward the 

surface. In two species of Rhipsalis (R. para- 

doxa and R. floccosa) there is no such passage- 

way, and the bud, in developing, breaks 
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through the epidermis. In Rhipsalis glaucosa 

a number of accessory abortive flowers were 

found. Cuseuta glomerata was mentioned as the 

only other plant in which, so far as the speaker 

knew, subepidermal flowers occur. 

One person was elected to active member- 

WILLIAM TRELEASE, 

Recording Secretary. 

ship. 

DISCUSSION AND CORRESPONDENCE. 

ZOOLOGICAL NOMENCLATURE. 

EDITOR OF SCIENCE: I fear that the sub- 

ject may verge on becoming tedious to your 

readers, but will ask the privilege of conclud- 

ing my part in the discussion by a few com- 

ments on two points raised in Mr. Bather’s 

communication of January 10th (p. 154). 

It will hardly be denied that the date of 

printing will always be useful to the systema- 

tist in noting a period earlier than which pub- 

lication of a paper cannot be claimed, even if 

we ignore the obvious fact that in nearly every 

case it will now-a-days closely approach the 

date of distribution or actual publication. 

Hence, the committee should consider well be- 

fore minimizing its value. 

Secondly, it has been held, with some plausi- 

bility, that the distribution by favor alone 

should not constitute publication, but that the 

ability of any one interested to procure a paper 

by purchase is essential to an effective publica- 

tion. If now, by a doctrine of ethics which is 

certainly novel to me, the committee decides 

that no paper can be regarded as published 

until the society which prints it is ready to sell 

the complete volume of which it may form a 

part, it is obvious that the committee has it in 

contemplation to put a quietus on the prompt 

publication of separate papers, unless this is 

done commercialiy by the society in question, 

in the first place. To this proposition I believe 

it will be impossible to obtain the assent of 

workers in systematic natural history, and 

justly so. 

The reasons are obvious and need not be 

enlarged upon. I think it is not unfair to add 

that most libraries in this country would rather 

pride themselves on procuring, even at the cost 

of seven shillings, at the earliest practicable 
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moment, a paper demanded by their readers ; 

and would consider its belated acquisition in 

the miscellaneous volume of a scientific so- 

ciety, subsequently, as no reflection upon their 

performance of their duties to the public. 

Wm. H. DALL, 

THE RED-BEDS OF KANSAS. 

THE correlation of the Red-Beds of Kansas 

has hitherto been impossible to satisfactorily 

settle, as has been stated by Professor Prosser 

in his admirable report upon them in the second 

volume of the University Geological Survey of 

Kansas. Many persons have diligently sought 

for fossils in them, but entirely without success 

until recently. About two years ago Mr. C. N. 

Gould discovered a horizon just south of the 

Kansas line and at the base of the Kansas 

series, containing large numbers of a small 

phyllopod crustacean, examples of which, when 

referred to Professor T. Rupert Jones, through 

Professor Prosser, were determined as Estheria 

minuta with some doubt, as stated in his paper 

in the Geological Magazine (1898, p. 291). 

Associated with these crustacean remains, the 

blocks sent with the skeleton showing numer. 

ous specimens, was a large part of the skeleton 

ofan amphibian. This specimen is now in the 

University of Kansas coilection, but so far has 

been only partly freed from its matrix, a work 

of much tediousness. The parts already brought 

to light, however, enable me to determine it as 

Eryops megacephalus Cope, a form described 

from the ‘ Permian’ of Texas. 

This identification settles once for all the 

horizon whence it came as Permian, if the 

Texas beds be really of that age. There are 

several hundred feet of deposits in Kansas above 

this horizon that still possibly may be con- 

sidered as Triassic, but there is no reason for 

so doing. Estheria minuta is a Triassic species, 

but, even if correctly determined, its value is 

slight in comparison with that of the vertebrate 

in the correlation of the beds. It must be re- 

membered, however, that Eryops is by no means 

necessarily characteristic of the Permian. 

S. W. WILLISTON. 

MEN OF SCIENCE AND ANTI-VIVISECTION. 

Ir, according to my critic (SCIENCE, Dec, 16, 

1898, p. 873), the efforts of the anti-vivisection- 
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ists are to be regarded as antics, or as the idiotic 

spot upon the brain of many people, the writer 

lacked wisdom in urging that men of science, 

thus far only cognizant at second hand of the 

points at issue, should divest themselves of the 

bias of esprit-de-corps, and, emerging from the 

influences exerted upon them by a sub-division 

of their colleagues, decide, through their own 

investigation, for or against experiments on liv- 

ing animals. 

In the writer’s opinion, however, not fully 

expressed in the number of SCIENCE referred to, 

the adequate hearing, which has not been, 

should be given to the allegations of the anti- 

Vivisectionists, namely: (1) That the experi- 

ments have not helped medical or scientific 

knowledge. (2) That the experiments are not 

properly restrained, and can be pursued in the 

United States not only by scientific men, but 

by tyros, or by others in an undue, excessive 

and superficial manner. (3) That whether to 

the advantage of scientific knowledge or not, 

the practice of painful experiment on unwilling 

living creatures, by a human mind aware of the 

significance of pain upon the higher animals, is 

an act founded on no right and degrading to 

that human mind. 

In the latter allegation, passing by here the 

two preceding it, the writer sees the real issue. 

Denying such tendency of the experiment on 

the experimenter, seeming willing to leave to 

the latter his present unrestricted latitude, the 

advocate of vivisection, apparently under sanc- 

tion of the National Academy of Sciences, as- 

serts not only an excuse, but a right for the ex- 

periments in their alleged advantage to science 

and the human race. 

This is to fortify the practice in one of the 

strongest ways possible, since the thought trend 

of the human majority makes naturally toward 

a magnification of its own successes, and a jus- 

tification of the latter even when demonstrably 

achieved at the expense of insignificant and un- 

voiced suffering. The right of communities to 

advantage (amuse) themselves by human pain 

still exists among certain savage and barbarous 

peoples. The right of nations, proceeding, for 

their own alleged advantage, to practice felony 

and murder (according to their rule laid down 

for individuals), to act frequently upon the 
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abused precepts of Machiavelli, while proclaim- 

ing Christianity, is not potently questioned 

throughout Christendom, while the notion of 

restraining the alleged rights of civilized com- 

munities and individuals to advantage (amuse) 

themselves by the infliction of great pain on 

lower forms of life has entered the heads of but 

few of those thus advantaged. Nevertheless, 

some ameliorations have been made in certain 

cases towards the alleviation of the pain, which 

has been supposed to confer the benefit upon its 

inflictor, and the attempt of the human friend 

of animals, in this instance, to set limits to the 

gains of humanity is not more unreasonable 

than the existence of certain limits already set 

by humanity itself to its own gains. 

When human public opinion forbids by law 

the practice of forcible vivisection upon a felon 

condemned to death, it limits the advance of 

scientific knowledge by ruling off the dissect- 

ing table a class of fiber and tissue more val- 

uable for medical study, while not demonstrably 

more significant to the community, than the 

fiber and tissue of a dog. If we forbid the 

hypnotist to learn by experiment upon the hu- 

man subject, whether the latter can be mes- 

merically influenced to steal, commit adultery, 

lie, or otherwise yield to inborn passions, we 

again obstruct science. When society denies 

the right of doctors to test theories and modes 

of treatment, or to advance scientific knowledge, 

by occasionally killing or paining moribund hu- 

man patients in hospitals, it retards scientific 

knowledge by limiting a class of experiment 

more valuable to the experimenter than similar 

inflictions by analogy upon animals. At the 

same time the restraint acts upon a principle no 

more logical, no less so, than that which moves 

the anti-vivisectionist. 

But in its deeper sense the late movement in 

defense of animals justifies itself not in logic, 

which has not yet solved the mystery of pain, 

torture and death, but rather in the expansion 

of the very potent principle of love or sym- 

pathy. 

Raising clearly and fuily a momentous ques- 

tion which, it is to be regretted, Science did not 

honor herself by raising for them, the defenders 

of animals proclaim that the whole question of 

the ravages of Homo sapiens (who seems to have 
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lost touch with fellow animals somewhere in 

the stone or bonze age, since which time he has 

ceased to domesticate them) upon the lower forms 

of life needs revision ; that many of the ravages 

are upjust, nay cruel and degrading; that in 

many cases they should be ameliorated through 

human education, while in other indefensible 

instances they should be abolished by human 

law. 

In this agitation the observer of humanity, 

from the widening point of view of anthropo- 

logical science, sees not a fanatical outbust, but 

an extension of one of the potent familiar fac- 

tors of human development, an evolution of the 

ancient and ever-growing protest against the al- 

leged right of extreme might, constituting itself 

the judge, whether as populace or despot, 

priest or tyrant, egotist or felon, science or 

creed, to forcibly inflict pain upon insignificant 

or helpless victims. 

Science, since Darwin at least, admits no such 

chasm as theology formally alleged, between 

animals and man, while, with the wider study 

of nature, the attitude of mind which has pre- 

viously circumscribed the activity of human re- 

dress to human ills fades away. 

It is the effort which affected the abolition of 

gladitorial combats, burnings at the stake, tor- 

ture chambers, the Inquisition, serfdom, the 

abatement of slavery and the persecution of 

Jews, which is now seen to expand. Long 

limited in sympathy to the groans of man, it is 

now led, by the power of expanding knowledge, 

to listen to the ery of man’s speechless victim, 

the tortured brute. 

Suddenly and strangely, at the close of the 

nineteenth century, we mark, throughout civil- 

ized peoples, the uprising of societies and indi- 

viduals who, again rejuvenating the thought of 

Buddha, appear unselfishly to strive to extend 

human sympathy beyond the human barrier. 

sut the outgrowths are not spontaneous. It is 

because of one of the most potent of the forces 

which has led man from darkness toward civil- 

ization that they exist. It is because of a prin- 

ciple that should be dear to the heart of a man 

of science, and for which Science herself has 

suffered, that the idea of the human being ad- 

vancing his own knowledge by acts so selfish 

as vivisection meets with self-condemnation. 

SCIENCE. 

Flint (Text-book of Physiology) frequently 

exposing the nerve roots of dogs in public dem- 

onstrations ; Castex (Archives Gen. de Medicine, 

Jan. and Feb., 1892) clubbing out of joint the 

shoulders of unnarcotized dogs to show how to 

massage them; B. A. Watson (Experimental 

Study of lesions arising from severe concussion, 

1890) dropping living dogs from heights so as to 

produce and then study on them concussion of the 

spine; cutting the intestines of living dogs and 

then sewing the ends together with dull needles 

in certain ways, to study circular sutures ; 

Phelps’ fixing the joints of living dogs in 

cramped positions for six weeks and five months, 

to see if anchylosis would ensue ; Porter (Jour- 

nal of Physiologists, April 6, 1895) exposing for 

its entire length the cervical cord of a narco- 

tized dog and severing it at the sixth cervical 

vertebra ; seizing the phrenic nerve of thirteen 

lightly narcotized dogs and rabbits and tearing 

it out of the chest ; studying respiration (Report 

Royal Humane Society, 1865, pp. 31-66) by 

plunging the heads of seventy-six living ani- 

mals in liquid plaster-of-paris until suffocation 

ensued by the hardening of the plaster in the 

bronchial tubes in four minutes; Chauveau 

(Wilberforce to the Zoologist, London, July, 

1892) studying excitement of spinal marrow 

upon eighty living horses and asses by chiseling 

open the vertebre and exposing the marrow; 

washing out parts of the brains of living dogs 

and studying their future action in subsequent 

days or weeks (Pfluger’ Archives, 1888, p. 303). 

These are acts which, when known in the light 

of widening sympathy, gradually become intol- 

erable to the human mind. 

HenrRY C. MERCER. 

SECTION OF AMERICAN AND PREHIS- 

TORIC ARCHAOLOGY AT THE UNIVER- 

SITY OF PENNSYLVANIA, January 9, 1899. 

[It is desirable for this JoURNAL to admit 

discussion of scientific questions, however little 

the point of view may commend itself to most 

men of science. Mr. Mercer states that the 

anti-vivisection movement does not justify itself 

in logic, and hence argument seems somewhat 

futile. 

Mr. 

If any of our readers are influenced by 

Mercer’s remarks we recommend them 
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first to try to verify the references given at the 

end, in which they will fail, and second to read 

‘ Vivisection : a statement in behalf of Science,’ 

published in the issue of this JoURNAL for 

March 20, 1896, and endorsed by President 

Eliot, of Harvard University, and the late 

Francis A. Walker, President of the Massachu- 

setts Institute of Technology.—ED. SCIENCE. | 

ASTRONOMICAL NOTES. 

REPORTS OF OBSERVATORIES. 

THE annual reports of three of the most ac- 

tive observatories of the world are at hand. 

1. Report of Her Majesty’s Astronomer at the 

Cape of Good Hope for the year 1897.—The 

astrophotographic telescope was used for 

chart plates, catalogue plates, variables, and 

with a 20-degree prism for a spectroscopic 

survey of stars to 3} magnitude. The tran- 

sit circle was used for stars needed for the 

measurement of plates to complete the Cape 

zones, —40° to —52°. 9,000 standard stars 

will be included in this area. The 7-inch 

equatorial has been chiefly used to look 

up discrepancies in the photographic plates 

and in checking missing stars. Among the re- 

sults obtained was the confirmation of the large 

proper motion of 9’ in the star which Kapteyn 

had detected on the plates. The heliometer 

was used chiefly in triangulation of comparison 

stars for observations of planets at opposition. 

Preparations were making for the mounting of 

the new McLean telescope, constructed by 

Grubb, and the new transit circle by Troughton 

and Simms. The computations were chiefly 

upon the meridian observations of former years, 

and upon heliometer observations for parallax. 

Dr. Gill has eleven regular assistants and com- 

puters, with other computers occasionally em- 

ployed. The observatory carries on an exten- 

sive system of time signals, and the geodetic 

survey of South Africa will be under the direc- 

tion of the government astronomer. 

2. Report of the Superintendent of the U. S. 

Naval Observatory for the year ending June 30, 

1898.—The 26-inch equatorial has been used for 

micrometric observations of the faint comets, 

satellites, close doubles and the diameters of 
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Venus and Mercury. The 12-inch telescope 

has been similarly used for astercids and comets, 

The 9-inch transit has been used for sun, moon, 

planets and certain stars. The new 6-inch 

steel transit is in process of erection. The 5- 

inch altazimuth has been used as a zenith tele- 

scope and asa vertical circle. The opinion is 

expressed that declinations can be obtained with 

greater accuracy by this instrument than by a 

meridian circle. The astronomical work has 

been materially lessened by the detachment of 

line officers for active service in the recent war, 

necessitating the care of nautical instruments, 

chronometers and time service by the astro- 

nomical staff. This report goes into minute 

detail regarding the work of the Observatory, 

even mentioning such minor matters as the 

mounting of a new thermometer, and the re- 

pairing of the wooden cases of clocks, the glue 

in which had deteriorated. The Nautical Al- 

manac has been under the care of the Astro 

nomical Director, Professor Harkness. The 

chief publication has been the Catalogue of 

Stars from observations made from 1866-1891, 

prepared by Professor Eastman. 

3. Fifty-third annual report of the Director of 

the Astronomical Observatory of Harvard College, 

for year ending September 30, 1898.—The 15-inch 

equatorial has been used for photometric obser- 

vations chiefly of variables. The 6-inch equa- 

torial has been used for observations of variables 

by the method of eye estimates. The meridian 

circle has been used to complete the observa- 

tions for the southern zone—9°50’ to—14°10’. 

The meridian photometer has been devoted to 

the reobservation of the stars in the Harvard 

Photometry and other stars fainter than those 

in that catalogue. The 8-inch and 11-inch 

photographie telescope, working under the 

Henry Draper Memorial, have obtained more 

than 3,000 plates. Their study has resulted in 

various discoveries, such as twelve variables, 

stars of peculiar spectra, one spectroscopic 

binary, one spectrum of a meteor with five 

bright lines, one spectrum of the aurora with 

four bright lines. At Arequipa, Peru, more 

than 2,400 plates have been made. with the 

8-inch, 13-inch and 24-inch telescopes. Profes- 

sor Bailey’s study of variables in clusters has 

revealed 509 variables in 20 clusters ; the light 
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curves of 125 variables in w Centauri have been 

obtained. 

Among other matters discussed by Professor 

Pickering in his report is the organization of 

the Observatory. The Harvard College Obsery- 

atory is not, like many other observatories, 

divided into departments each under an as- 

tronomer of high grade. The Director himself 

is in immediate charge of all the departments, 

in many cases making a daily inspection and 

planning the work in detail. The assistants 

become skilful each in a particular work, and 

three or four times as many can be employed 

at a given expenditure as under the depart- 

mental system. The report mentions the ad- 

vantages and disadvantages of each plan and 

advises that the plan in operation at Harvard 

should continue to be followed in one large 

observatory. The corps of assistants at Harvard 

and at the Southern Station, in Peru, includes 

forty persons. 

Hs PLANET DQ. 

THis planet has been named Eros. The As 

tronomical Journal and Circular 36 of the Har- 

vard Observatory contain the gratifying an- 

nouncement that numerous observations of the 

planet have been found on the Harvard plates 

in 1894 and 1896. In 1894 the planet was at 

its most favorable position for observation, and 

of the 7th magnitude when nearest. Observa- 

tions have been found extending for more than 

four months, making it possible to determine an 

accurate orbit for that opposition alone. Dr. 

Chandler has undertaken the rigid discussion 

of all available data, and will bring the calcula- 

tion down to the 1900 opposition, so that the 

observations then to be made will be under the 

best knowledge of the theory of the planet’s 

motion. 

This research has justified the policy of Pro- 

fessor Pickering in having the whole sky photo- 

graphed at frequent intervals. That the plates 

thus accumulating contain a vast amount of 

material which the future needs of astronomy 

will utilize is quite evident. That many new 

facts can be obtained from their examination is 

shown by the discovery during the search for 

the planet Eros of two variables and two stars 

which are not in the Durchmusterung catalogue, 
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besides observations of asteroids previously dis- 

covered. 

WINSLOW UPTON. 

BROWN UNIVERSITY, January 27, 1899. 

NOTES ON PHYSI( Ss. 

SOME RECENT INVESTIGATIONS UPON THE BEC- 

QUEREL RAYS. 

RUTHERFORD (Phil. Mag., Jan., 1899), in an 

important and interesting paper, shows experi- 

mentally that in a mass of gas exposed to the 

radiation from uranium, thorium or their com- 

pounds the following statements hold good: 

1. Charged carriers produced through the 

volume of gas. 

2. Ionization proportional to the intensity of 

the radiation and the pressure. 

3. Absorption of the radiation proportional 

to pressure, 

4, Existence of a saturation current; i. e., a 

current passing through the ionized gas, whose 

magnitude is such that all of the carriers pro- 

duced by the radiation reach the electrodes. 

5. Rate of combination of the ions propor- 

tional to the square of the number present. 

6. Partial separation of positive and negative 

ions. 

7. Disturbance of potential gradient under 

certain conditions between two plates exposed 

to the radiation. 

It is also shown that the radiation given off 

by both uranium and thorium is complex, con- 

sisting of two varieties which the author calls 

a and £ respectively; 8 being the one of greater 

penetrative power, whiie @ is the one chiefly in- 

strumental in causing ionization in gases. The 

intensity of the « radiation seems to depend 

chiefly upon the amount of surface of the uran- 

ium, while the ° radiation depends upon the 

thickness of the layer. 

In Wied. Ann., No. 12, for 1898, Elster and 

Geitel give an account of a research undertaken 

by them to test the validity of two suppositions 

which have been made as to the cause of the 

Becquerel rays. Madame Curie (Comptes Rendus, 

CXVL., p. 1101) has suggested that the con- 

tinuous radiation from uranium, thorium and 

their compounds may be explained by suppos- 

ing all space to be filled with a sort of modified 

Roéntgen radiation which possesses the power 

- = Zou 
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of penetrating ordinary media to a much higher 

degree than the usual X-rays, and that in at- 

tempting to traverse substances having high 

atomic weights, like uranium and thorium, a 

portion of the incident energy is transformed 

into radiation having the power of affecting 

photographic plates, ionizing gases, ete. Elster 

and Geitel have tested this by examining the 

intensity of the uranium radiation by both the 

electrical and photographic methods, the ap- 

paratus being placed first upon the surface of 

the earth and then several hundred meters 

underground in a mine, their idea being that 

the intensity of the radiation incident upon the 

uranium would be weakened by passing through 

the overlying mass of earth. No difference was 

found in the intensity of the uranium radiations 

under the two conditions. 

To test the hypothesis of Crookes as to the 

radiation being caused by a transformation by 

the uranium of a portion of the kinetic energy 

of the molecules of air, the intensity of the 

radiation emitted by the uranium when in a 

vacuum was compared with that emitted when 

the metal was in the air. No difference was 

found. 

The results of this work are hence unfavorable 

to either hypothesis. 

M. and Mme. Curie have shown (Comptes 

Rendus, CXXVII., p. 175) that in pitchblende 

there is a substance similar in properties to bis- 

muth, but which is strongly radio-active, and 

for it they have proposed the name Polonium, 

In Comptes Rendus, CX XVIL., p. 1255, they give 

an account of their more recent researches in 

which they have been associated with M. G. 

Bémont upon this subject. They are led to the 

conclusion that there is still another new sub- 

stance present, similar in properties to pure 

barium, but whose chloride is about nine hun- 

dred times as active as that of uranium. The 

new substance, provisionally called Radium, is 

distinguished by a hitherto unknown line in its 

spectrum. A. S7.C. D. 

BOTANICAL NOTES. 

SARGENT’S SILVA OF NORTH AMERICA. 

THE appearance of Volume XII. of this mag- 

nificent work again directs attention to what 

[N.S. Vout. 1X. No. 215. 

will, forall time, be a monument to both author 

and publishers. Eight years ago the first volume 

appeared, and at more or less regular intervals 

the succeeding volumes, until the present one, 

which was originally designed to bethe last. [yp 

these volumes we have 620 plates, thus more 

than making good the promise of author and 

publishers of fifty plates per volume. We have 

now the pleasant announcement by the pub- 

lishers that, ‘fas it has been found impracticable 

to include in this twelfth volume of Professor 

Sargent’s great work the general index to the 

entire work, a thirteenth volume containing this 

index, together with descriptions and illustra- 

tions of recently discovered species, and such 

corrections of the original volumes as recent 

explorations have made necessary will be sent to 

subscribers without change as soon as ready.” 

The present volume includes descriptions and 

plates of Larix (3 species), Picea (7 species), 

Tsuga (4 species), Pseudotsuga (2 species) and 

Abies (10 species). We shall look with great 

interest for the appearance of the supplementary 

volume. 

COMMENDABLE FREE-SEED DISTRIBUTION. 

AT last the United States Department of 

Agriculture has made a free distribution of 

seeds, which must commend itself to every sci- 

entific botanist or horticulturist in the country. 

We refer to the distribution to colleges of the 

sets of ‘ Economic Seeds,’ prepared in the Seed 

Laboratory of the Division of Botany, by the 

lamented Gilbert H. Hicks, under the direction 

of Frederick V. Coville. The set as issued 

consists of five centuries, each enclosed in a 

shallow ‘tray-like box, which is divided into 

rectangular spaces, each large enough to con- 

tain the seed-tubes. Each tube is numbered 

and labeled, and on the lid of the tray is an al- 

phabetical list of all the species arranged under 

their appropriate families. It is a pleasure to 

note, moreover, that the most scrupulous care 

has been taken to secure accuracy in the no- 

menclature, which is of the strictly modern 

school, including double citation of authors and 

the uniform decapitalization of specific names. 

This distribution is a worthy and commendable 

labor of the National Department of Agricul- 

ture, and it reflects great credit upon the officers 
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who are responsible for its inception and suc- 

cessful execution. 

THE STUDY OF IOWA SEDGES. 

In a recent bulletin of the Laboratories of 

Natural History of the State University of 

lowa, Mr. R. I. Cratty contributes a valuable 

paper upon the sedges of Iowa. 

The list includes the results of about thirty 

years of work by Iowa botanists, and brings to- 

gether data relating to ten genera and one hun- 

dred and fourteen species. With regard to the 

nature of the sedge flora of Iowa, the author 

says that it is ‘‘ characteristically Eastern and 

corresponds quite closely with that of the bor- 

dering States, and, though lying just east of the 

Great Plains, but one species, Carex stenophylla 

Wahl., has yet been found which does not occur 

east of the Mississippi River. The richest por- 

tion of the State in sedges is that bordering on 

this great waterway. This may be accounted 

for partly because of the greater diversity of 

soil, surface, woodland and prairie in that 

region, and partly because the natural agencies 

for the distribution of seeds and the greater 

rainfall combine to favor that portion of the 

State.’’ 

NORTH AMERICAN SEAWEEDS., 

WITH the distribution of the eleventh fascicle 

of Phytotheca Boreali-Americana by Messrs. Col- 

lins, Holden and Setchell there comes the an- 

nouncement of a new series, to consist of larger 

specimens, including such plants as Nereocystis, 

Laminaria, Fucus, Agarum, Dictyoneuron, etc. 

The fascicles of this series will be designated by 

letters, A, B, C, etc., and the specimens num- 

bered with Roman numerals, I., II., III., ete., 

so as to avoid confusion with the other series. 

Moreover, the fascicles of the new series will 

contain twenty-five numbers each, instead of 

fifty, as in the old series. There will thus be 

two series running side by side, and the an- 

nouncement is made that either one may be 

subscribed for separately or both may be taken 

simultaneously. 

ARTHUR AND HOLWAY’S RUSTS. 

Four years ago Dr. J. C. Arthur and Mr. E. 

W. D. Holway issued fascicle I of a distribution 

of specimens and figures of the Rusts under the 
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title ‘ Uredinez Exsiccatz et Icones.’ A few 

days ago the second fascicle was received, and 

it is so noteworthy as to call for a word here. 

It contains fifty-two packets of specimens, each 

accompanied by enlarged drawings of the 

spores, and in addition thirteen photomicro- 

graphs taken directly from prepared slides. 

When we remember that this fascicle is sent to 

subscribers for three dollars we may realize 

that it is entirely a labor of love. Its value to 

students of the Rusts is incalculable. 

CHARLES E, BEssry. 

THE UNIVERSITY OF NEBRASKA. 

CURRENT NOTES ON ANTHROPOLOGY. 

COURSES AT THE ECOLE D’ ANTHROPOLOGIE. 

THE following courses, public and gratuitous, 

are given this winter at the School of Anthro- 

pology, Paris: (1) Prehistoric anthropology : 

its general principles and methods (Professor 

Capitan). (2) Zoological anthropology: Origin 

of man (Professor Mahoudeau). (3) Ethno- 

graphy and Linguistics: French language and 

culture in the 12th and 13th centuries (Profes- 

sor Lefévre). (4) Ethnology: The Basques 

and Aquitanians (Professor Hervé). (5) Bio- 

logical Anthropology: The struggle for life 

(Professor Laborde). (6) Anthropological Geo- 

graphy : America (Professor Schrader). (7) 

Physiological Anthropology: The sexes (Pro- 

fessor Manouvrier). (8) Sociology : China (Pro- 

fessor Letourneau). An extra course on North 

Africa will be given by Professor Zaborowski. 

There are two lectures a day on five days of 

the week. 

THE MEANING OF ‘ RACE.’ 

THAT much abused word, ‘race,’ has been 

the stumbling-block of many writers. Anthro- 

pologists try to make it a zoological term, con- 

noting certain identical physical features. How 

far this is from general acceptance is illustrated 

in the presidential address of Mr. Alfred Nutt 

before the Folk-lore Society. He says: ‘‘ Out- 

side the record of history, of literature, of art, 

of systematized thought, the word ‘ race’ is, for 

me, void of meaning. When I speak of ‘race’ 

I have in mind a community which for a definite 

number of centuries has manifested itself in 

clearly defined products of the mind—has set 
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upon the universal human material of specula- 

tion and fancy its special stamp and impress. 

Such a manifestation is by no means necessarily 

conditioned by blood-kinship.’’ 

It is to be regretted that such a divergence of 

opinion as to the proper signification of this 

word exists in two branches of the same science. 

Does it not show the necessity of an improved 

terminology ? 

THE EXTINCTION OF THE POLYNESIAN, 

A HUNDRED years ago the Hawaiian Islands 

were said to have had 400,000 native popula- 

tion ; now 30,000 is a high estimate. The same 

fearful diminution has been going on through 

Polynesia. Dr. Tautain has recently studied its 

causes in the Marquesas Islands L’ Anthropolo- 

gie, 1898, No. 4). The principal are the follow- 

ing: (1) Leprosy, which leads to impotence 

and sterility ; (2) tuberculosis, which is emi- 

nently contagious and destructive; (3) syphilis, 

which is less marked than might be supposed ; 

(4) licentiousness, the consequences of which 

are very visible in developing metritis and ster- 

ility or abortion. This last is the most injuri- 

ous of all the causes, and Dr. Tautain places it 

as the principal factor in leading to diminished 

natality. The total absence of sexual morality 

operates in many directions to undermine the 

viability of the race. 

D. G. BRINTON. 

UNIVERSITY OF PENNSYLVANIA. 

MEETING OF THE TRUSTEES OF THE MARINE 

BIOLOGICAL LABORATORY. 

AT a recent meeting of the Board of Trustees 

of the Marine Biological Laboratory, held at 

Columbia University, the report of the Treas- 

urer showed that the funds of the institution 

were in a satisfactory condition. Professor §S. 

F. Clarke, of Williams College, very generously 

contributed $400 to defray the expenses of cer- 

tain necessary alterations and repairs in and 

about the laboratory buildings, and a rising 

vote of thanks was given, as an expression of 

the gratitude of the Board for the very accept- 

able gift. 

The following minute relative to the death 

of Professor Peck, the Assistant Director, was 

unanimously adopted : 

(N.S. Von. IX. No. 215. 

‘*The Trustees of the Marine Biological Laboratory 

have heard with profound sorrow of the death of their 

colleague, Professor James I. Peck, of Williams (o}- 

lege. They wish to record their appreciation of the 

invaluable service which he rendered to the Marine 

Biological Laboratory, and especially to express their 

high regard for the generous and unfailing way jn 

which as Assistant Director he devoted himself to the 

maintenance and development of the Laboratory. 

They feel the deepest sympathy with Williams Col- 

lege and with his family in the loss which both have 

sustained.’’ 

By special vote the Board expressed itself as 

favorable to the establishment of more intimate 

relations between the Laboratory and the Zoo- 

logical Bulletin. Circulars explaining these 

relations, and announcements for the forthcom- 

ing season, will be issued to members of the 

Corporation, and to others interested, at an 

early date. 

The election of an Assistant Director was re- 

ferred to a committee with power, and since 

the meeting Dr. Ulric Dahlgren, of Princeton 

University, for three years one of the instruc- 

tors at Woods Holl in the department of in- 

vertebrate zoology, has been appointed to the 

position. H. C, Bumpvs, 

Secretary. 

SCIENTIFIC NOTES AND NEWS. 

PRESIDENT J. G. SCHURMAN and Professor 

Dean C. Worcester arrived at Vancouver on Jan- 

uary 30th, and immediately embarked on the 

steamship ‘Empress of Japan’ on their way to 

the Philippines. 

PrRoFEssoR D. T. MACDOUGAL, of the Uni- 

versity of Minnesota, has been appointed to be 

director of the laboratories of the New York 

York Botanical Garden. He will enter upon 

the duties of the new position next July, by 

which time it is believed the new museum 

building will be ready for occupaacy. ‘The 

laboratory system occupies the greater por- 

tion of the upper floor, connecting with the 

library rooms and the herbarium. 

Proressor G. H. DARWIN has been elected 

President of the Royal Astronomical Society, 

London. 

PROFESSOR MENDELEJEV, of St. Petersburg, 

has been elected a correspondent in the Section 
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of Chemistry of the Paris Academy of Sciences, in 

the room of the late Professor Kékulé. Professor 

Mendelejev received twenty-eight votes; Pro- 

fessor Fischer, of Berlin, twenty-two, and Sir 

William Crookes, five. 

Ir is expected that either M. Risler, Direc- 

tor of the Agricultural School, or M. Roux, 

Sub-director of the Pasteur Institute, will be 

elected to the chair in the Section of Agricul- 

ture of the Paris Academy of Sciences, in the 

room of the late M. Aimé Girard. 

WE learn from Nature that Mr. J. G. Baker, 

F. R. 8., has retired from the post of curator of 

the herbarium at Kew, in which he is succeeded 

by Mr. W. Botting Hemsley, F. R. §. 

THE Swiney prize has been awarded for the 

present year to Dr. I. Dixon Mann for his book 

on forensic medicine and toxicology. The prize, 

which is awarded every fifth year by the So- 

ciety of Arts and the Royal College of Physi- 

cians, is of the value of £200. 

THE Geological Society, London, will this 

year make its awards as follows: The Wollas- 

ton Medal to Professor Charles Lapworth ; the 

Murchison Medal to Mr. B. N. Peach, and a 

second Murchison Medal to Mr. John Horne ; 

the Lyell Meda! to Lieut.-General C. A. Me- 

Mahon; the Bigsby Medal to Professor T. W. 

Edgeworth David; the Wollaston Fund to 

Professor J. B. Harrison ; the Murchison Fund 

to Mr. James Bennie ; the Lyell Fund is divided 

between Mr. Frederick Chapman and Mr. John 

Ward. 

THE annual meeting of the New York Acad- 

emy of Sciences will be held on February 27th. 

The President, Professor H. F. Osborn, will 

make the annual address, the subject being ‘The 

Succession of Mammalian Fauna in America 

compared with that in Europe during the Ter- 

tiary Period.’ 

Mr. Rospert L. JAcK, Government Geologist 

of Queensland, has been appointed to supervise 

the collection of exhibits sent by Queensland 

to the forthcoming Greater Britain Exhibition in 

London. Mr. Jack expects to reach England 

this month. 

Mr. 8. A. KNAPP, a special agent of the 

Department of Agriculture, has arrived at San 
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Francisco, returning from an expedition to 

Asia, where he has secured seeds of agricultural 

products that might with advantage be culti- 

vated in the United States. 

THE St. Petersburg Academy of Medicine has 

elected as honorary members from Great Britain 

Sir Williani MacCormac, Sir William Tur- 

ner, Lord Rayleigh, Sir William Stokes, Dr. 

MacEwen, Dr. Thompson and Dr. Lauder 

Brunton, and from Germany Professors Walde- 

yer, of Berlin; Streda, of Konigsberg; Kihne, 

of Heidelberg, and Schwalba, of Strasburg. 

THE death is announced at the age of 53 of 

Dr. Joseph Coats, since 1894 professor of pa- 

thology at the University of Glasgow. He was 

the author of a well-known manual of pathol- 

ogy and of a work on tuberculosis as well as 

of numerous minor contributions. The death 

is also announced of Sir Alfred Roberts, one of 

the most eminent members of the medical pro- 

fession in Australia. 

WE also learn with regret of the deaths of 

Dr. Gottlieb Gluge, emeritus professor of phys- 

iology and anatomy in the University of Brus- 

sels, at the age of 86 years, and of Dr. Constan- 

tine Vousakis, professor of physiology in the 

University of Athens. 

News has reached Paris of the death of M. 

Potter, killed while making geographical ex- 

plorations in Central Africa. 

THE will of the late M. Louis Pierson, of 

Mircourt, gives 100,000 fr. to the Paris Acad- 

emy of Sciences for a biennial prize to be 

award to the Frenchman who has made the 

most important discovery in physical science. 

By the will of the late C. T. Mitchell, of 

Hillsdale, Mich., that city receives his resi- 

dence and an endowment of $10,000 for a 

public library. 

THE Physical Society of Berlin, established 

in 1845, decided at its meeting of January 5th 

that it would hereafter be known as The Ger- 

man Physical Society. The object of the 

Society is to advance physical science by the 

following means: (1) The publication of pro- 

ceedings especially for the prompt issue of 

short communications. (2) The publication of 

a year-book on the progress of physics. (5) 

Cooperation in the publication of De Annalen 
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der Physik und Chemie. (4) Participation in the 

meetings of the Section of Physics, of the Ger- 

man Society of Men of Science and Physicians. 

(5) Regular meetings in Berlin, and (6) A jour- 

nal club. 

THE Biological Laboratory of the Brooklyn 

Institute of Arts and Sciences, situated at Cold 

Spring, L. I., will open its tenth session on July 

5th. The regular class work will last for six 

weeks, but special work may be begun earlier 

and continued afterwards. Dr. Charles B. Dav- 

enport, of Harvard University, is director of the 

laboratory, and the staff of instructors includes 

Dr. D. 8. Johnson, of Johns Hopkins University; 

Professor C. P. Sigerfoos, University of Minne- 

sota; Professor Henry 8. Pratt, Haverford Col- 

lege; W. H.C. Pynchon, Trinity College; Nel- 

son F, Davis, Bucknell University ; Mrs. Ger- 

trude Crotty, Davenport ; Stephen R. Williams, 

Harvard University, and Professor Frederick 

O. Grover, Oberlin College. 

AT a meeting of the Royal Dublin Society on 

January 20th Sir Howard Grubb, F. R. 8., Vice- 

President of the Society, described a plan by 

which the Marconi system of wireless telegra- 

phy could be used for controlling public and 

other clocks. 

THE Prince of Monaco reported to the Paris 

Academy on January 23d on the scientific re- 

sults of the first expedition of his yacht, the 

Princess Alice II. He left Havre at the end of 

July and returned in the middle of September, 

going as far north as Spitzbergen. The fauna 

both of the sea and the fresh water was care- 

fully studied. Professor Brandt, of Kiel, ac- 

companied the expedition. 

THE following lectures are being given under 

the auspices of Columbia University at the 

American Museum of Natural History, New 

York, on Saturday evenings: February 4th, 

‘The Transmission of Light in Crystals,’ Pro- 

fessor Alfred J. Moses; February 11th, ‘ Char- 

acters of Minerals in Rock Sections,’ Dr. Lea 

McI. Luquer; February 18th, ‘Methods Em- 

ployed in Investigation of Minerals,’ Professor 

8S. L. Penfield; February 25th, ‘Testing Min- 

erals,’ Professor A. J. Moses. 

THE British Treasury have approved the use 

of the electric light in the Natural History 
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Museum, South Kensington. It will be first 

introduced into the offices and workshops and 

later into the public galleries. 

AT a recent meeting of the Council of the 

Royal College of Surgeons, England, it was re- 

ported that fifteen investigators are at present 

carrying on original research in the laboratories 

of the two Royal Colleges. 

OFFICIALS of the Treasury Department, cus- 

toms division, have decided that books are the 

only articles subject to duty which can be 

legally imported into the United States in the 

mails. All other dutiable mail matter must be 

seized. This decision may cause some incon- 

venience to scientific men. 

THE Publishers’ Circular records 6,008 new 

books published in Great Britain in 1898, 236 

less thanin 1897. Under the class called vaguely 

arts, sciences and illustrated works, 263 books 

were published, a decrease of 25 as compared 

with the preceding year. For the United 

States in the year named the total number of 

new books published amounted to 4,886, a total 

smaller than that of any year since 1894. On 

the other hand, there was an increase over 1897 

of about 1,000 books in France, the number for 

1898 being 14,781. As the books published in 

Great Britain and the United States are mostly 

the same it appears that France with not half 

the population of the Anglo-Saxon races pub- 

lishes twice as many books. 

THE annual meeting of the New England 

Anti-vivisection Society is thus reported, in 

part, in the Boston Transcript: ‘‘ Back into the 

room again swarmed the rest of the gentlemen, 

and soon another wrangle was going on in which 

old gentlemen in silk hats talked loudly and vig- 

orously tooneanother. Threats were beginning 

to be made—threats of violence. Secretary 

Brazier finally secured a hearing: ‘As cus- 

todian of all the property in this room, I ask 

every one present to leave,’ said he, and sim- 

ultaneously several women arose and started to 

leave the room. But Mr. Greene again had the 

floor. ‘Don’t go, ladies; he has no right to 

order your departure.’ * * * Several per- 

sonal altercations followed, one of which 

seemed about to culminate in violence, when 

the meeting broke up in confusion.”’ 
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Tue Jamaica correspondent of the London 

Times writes that a conference at Barbados, 

under the auspices of the new Imperial Depart- 

ment of Agriculture in the West Indies was 

called for January 7th and 9th. The chief chem- 

ieal and botanical officers in the West Indies 

have been invited to take part in it. These in- 

clude the officers in Jamaica, British Guinea, 

Trinidad and Antigua as well as Barbados. 

The object is to devise means for the prosecu- 

tion of a policy of cooperative effort in the eco- 

nomic interests of the various colonies. Dr. 

Morris, the Commissioner of Agriculture, wisely 

holds that the teaching of scientific agriculture, 

is a subject that requires very careful consider- 

ation, and has, therefore, extended the invita- 

tion to some of the principals of high schools 

and colleges. The delegates from Jamaica 

are: Mr. W. Fawcett, B.Sc., F.L.S., Direc- 

tor of Public Gardens and Plantations; Mr. F. 

Watts, Government Analyst, and the Rev. 

W. Simms, M.A., Principal of University Col- 

lege. Among the subjects to be discussed are 

the cultural and chemical experiments to be 

undertaken to improve the saccharine con- 

tents of the sugar cane; the scientific teach- 

ing of agriculture in colleges and schools; a 

more skilful treatment of the soil and use of 

manure ; and concerted action to prevent the 

rapid spread of fungoid and insect pests. There 

is no doubt that definite conclusions will be ar- 

rived at on these important points and common 

action determined on which may prove of the 

greatest possible service in developing the re- 

sources of the West Indies. Although the Im- 

perial Department of Agriculture has been estab- 

lished with the specific aim of assisting the Wind- 

wardand Leeward colonies and to enable experi- 

ments in cane cultivation to be carried on in 

continuation of former efforts in British Guiana, 

Barbados and Antigua, the fact that Jamaica 

has been invited to send representatives to the 

conference has been taken here as a justifica- 

tion for assuming that this colony may also 

come within the scope of its operations. It 

is thought that the Imperial Government 

should establish at least an experimental sta- 

tion in this island, seeing that the taxpayers 

already pay so much for the maintenance ofa se- 

ries of botanical gardens, a chemical department 
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and an agricultural society. Despite the ex- 

istence of these organizations, practically noth- 

ing is known yet regarding the varied character 

and possibilities of the soil. 

Mr. ALBERT B. LLoypD, a young English- 

man, who has just returned after traversing 

Stanley’s great pigmy forest. He is reported 

by Reuter’s Agency to have said: ‘‘I was 20 

days walking through its gloomy shades. I 

saw a great many of the little pigmies, but gen- 

erally speaking, they kept out of the way as 

much as possible. At one little place in the 

middle of the forest, called Holenga, I stayed 

at a village of a few huts occupied by so-called 

Arabs. There I came upon a great number of 

pygmies who came tosee me. They told me 

that, unknown to myself, they had been watch- 

ing me for five days, peering through the 

growth of the primeval forest at our caravan. 

They appeared to be very much frightened, and 

even when speaking covered their faces. I 

slept at this village, and in the morning I asked 

the chief to allow me to photograph the dwarfs. 

He brought ten or fifteen of them together, and 

I was enabled to secure a snapshot. I could 

not give a time exposure, asthe pygmies would 

not stand still. Then, with great difficulty, I 

tried to measure them, and I found not one of 

them over four feet in height. All were fully 

developed. The women were somewhat 

slighter than the men, but were equally well 

formed. I was amazed at their sturdiness. 

Their arms and chest were splendidly de- 

veloped, as much so as in a good speci- 

men of an Englishman. These men have 

long beards halfway down the chest, which 

imparts to them a strange appearance. They 

are very timid and cannot look a stranger 

in the face. Their eyes are constantly shifting 

as in the case of monkeys. ‘They are fairly in- 

telligent. I had a long talk with the chief, and 

he conversed intelligently about the extent of 

the forest and the number of his tribe. I asked 

him several times about the Belgians, but to 

these questions he made no reply. Except for 

a tiny strip of bark cloth, men and women are 

quite nude. They are armed with bows and 

arrows—the latter tipped with deadly poison— 

and carry small spears. They are entirely no- 

madic, sheltering at night in small huts, 2ft. to 
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3 ft. in height. They never go outside the 

forest. During the whole time I was with them 

they were perfectly friendly.”’ 

THE British Medical Journal reports that all 

observations up to the present time tend to 

show that the presence of tubercle bacilli in 

butter is a rare event. Rabinowitsch, whose 

previous work on this subject was published in 

1897, has lately conducted some further experi- 

ments in Berlin with the object of testing pre- 

vious investigations. Fourteen butter manu- 

factories were examined, and 15 experiments 

made. The produce of one factory was thus 

examined twice, and tubercle bacilli were found 

on both occasions in the butter. The remain- 

ing 13 showed no trace of true living tubercle 

bacilli, but in many instances pseudo-tuber- 

culous bacilli were found. Inoculation experi- 

ments were made in allcases. During June and 

July the daily produce coming from the infected 

factory wasexamined. The result showed that 

70 per cent. of the butter contained living 

tubercle bacilli. Professor Koch thought this 

result so remarkable that he requested Rabino- 

witsch to inspect another factory. In this sec- 

ond experiment no tubercle bacilli were found, 

but in some instances pseudo-tubercle bacilli had 

to be carefully differentiated from the true 

bacilli. Animals when injected with this 

pseudo-tuberculous material died of peritonitis. 

The ‘ isolation’ of this butter factory in Berlin, 

which is a source of danger to the community, 

is certainly a triumph for the scientific method 

of food examination. The question whether 

the pseudo-tuberculous material so often present 

in butter is harmful to human beings will be a 

matter for future investigation. 

UNIVERSITY AND EDUCATIONAL NEWS. 

THE sum of $50,000 is given to the Massachu- 

setts Institute of Technology by the will of the 

late Edward B. Hosmer, of Boston. 

By the will of Mr. David Aicheson £10,000 

is left to the University of Melbourne for the 

foundation of scholarships. 

THE convocation of the University of the 

State of New York will be held on June 26th to 

28th. President Harper, of the University of 

Chicago, will deliver the annual address, his 
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subject being ‘Waste in Education.’ Superin- 

tendent Horace S. Tarbell will present a paper 

on the schools of that city, describing their 

methods of dealing with especially bright and 

especially backward students. 

HARVARD UNIVERSITY will spend $175,000 

in the erection of a new building for the de- 

partment of engineering of the Lawrence Scien- 

tific School. The building will be situated on 

Holmes Field. 

THE number of students matriculated at the 

University of Edinburgh during the past year 

was 2,813, of whom 211 are women. The en- 

rollment in the different Faculties is as fol- 

lows: Arts, 817; science, 147; divinity, 63; 

law, 373 ; medicine, 1,887; music, 26. | 

AT a recent meeting of convocation of the 

University of London the following resolution 

was carried: That the value of the B.A. de- 

gree has been distinctly lowered by the recent 

changes in the final examination, which enable 

a candidate to obtain the degree without taking 

any of those subjects (e. g., mathematics and 

mental and moral science) which involve a 

discipline in the more abstract kind of thought. 

HARVARD UNIVERSITY some time since estab- 

lished a class somewhat similar to the dovents 

of the German University, though the lecture- 

ships are limited to a period not exceeding four 

months, and the University does not even collect 

such fees as may be charged. The first lectures 

under this system are now announced. They 

are a course on the geology and geography 

of the oceans by Dr. R. A. Daly and a course on 

history of the philosophical tendencies of the 

19th century by Dr. W. P. Montague. 

THE resignation of Dr. D. T. MacDougal, to 

accept a position in the New York Botanical 

Garden, leaves a vacancy in the assistant pro- 

fessorship of botany at the University of Min- 

nesota. It will probably be filled at the April 

meeting of the Board of Regents. 

Dr. J. TAFEL has been promoted to an 

assistant professorship of chemistry in the Uni- 

versity at Wurzberg, and Dr. E. O. Schmidt, 

of Leipzig, has been made professor of chem- 

istry in the medical school at Cairo. Dr. Otto 

Niasse, professor of pharmacology in the Univer- 

sity at Rostock, has retired. 


